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[**(«] « ft a * <o « h 

[MJjf 1 ] 

0. 0 0 0 5 - 0. 3mass%<7>Zrk0. 01-0. 3 5 m a s s %<o P & V/Xli 
0. 0 1-5. 0mass%oSik £tt ^-tt^ctlCck C ft h f&tialt^n "t 

L T S B* II ft ^¥tfJiU H H*i®£Mft2 €4 * 7 lc Lf;C fc*«Ki: 

Zr. P&VS i fc#1r L&oftacgJ0£&tf>ffififc7C5(l£. 0. 0 0 0 5 - 0. 3 m a s 
s%^ZrtO. 0 1-0. 35mass%^P& V/X U 0. 0 1-5. 0mass% 

«Sit«*i*ts:ki:J:!i, is & 8^ S *? £ & £ Jt L T SS » El fl: »¥ *> v * n*l*SXii 

lit^Jl 1 »ciBK-t*ail«&^. 
[W^JI3 ] 

Zr^ttit'O. 0 0 0 5 - 0. 0 5 m a s s % T- »K P^^fifc'O. 0 1-0. 
2 5mass 0 /oTi)^, £ tz S i <t> #fi 0 . 2-5. Omas s%T*4:i:*lfS 

0. 0 0 0 5 ma s s %1U^Z r *^tt5»SII3^««iS7cf Ic, C<7)ffi^7C^ 
lc # £ ft & <^ P & V/ X It S i * . P lc o u T it 0 . 0 1-0. 3 5 m a s s % <o IE H T 
XS i icouTli 0 . 0 1-5. 0 m a s s %<^iEH?/jn^-*S c £ «fc •) » if£»3cM 
HH^^lcJt LTJSHIlHfcBf*) v 9 DfiMXtt 5 * n ffl lc It S-Ti9*SH*i&% 1/4 W 

[I»^JH5] 

flu ^3il4Pc*>#1rft *>*(). 0 1- 0. 2 5tnass°/oT'J>^ SiiOtflft'O. 2- 
5 . 0 m a s s %T^K k fciftgC kti, liWI 4 C4E« t 4 SMJH □ ^° 

0. 0 1 m a s s %lil±<^P ^ a-^l-^^acM^ln^^+f /^TC^IC , C co *g 7C ill C # £ 
nft^ZrXUZr&WSi*, Zrlcov^TJiO. 0005-0. 3 ma s s%<?)11 
T-XS i Icoot U 0 . 0 1-5. 0 m a s s %o|BBT7]D^-t £ c k lc J; •) . ^ 
M^l a^lcltLTiSaiilsjftBf ^ ^ * pfflSSXa 5 t DfflMlcfclt^ 1 ! 2 ^^^^^^ 1/4 

WT»c»*fk-t« * 7 \z&WLrz z t & t ■** > mmi 1 icie«-r -&kmih3-&. 

/jn-^^ n5Zr o#1r **>*() • 0005-0. 05mass %T*£> ^ Si ^#^»^0 
. 2-5. Oma s s%T**c »#JH6fc£«-*ftaHJB£&. 
[«^JH 8 ] 

0. 0 1 ma s s %J5l±<nS i *£***ttRH*£&^«J87cJfclc» c <so $ 7C ifllc t 
ItiSoZrXUZri&yPt. ZrlcouTUO. 000 5-0. 3mass%co|EH 
TXPIC7UTU 0. 01-0. 35mass % tf> IE H T ftn & ? 3 3 k lc <k 0 , ii**at 
Mlffl^lcJ£LTSB*IIHtB?co-7 f afiiXli 5 * ofiWciftt S^JSUBaittS* 1/4 
WTlcttHft-t 4 * 7 icScS Lfcc kfcttttfc-f S»**H 1 IcJEKt * 
[H*JI 9 ] 

ftiS^niZ r co ttlft'O . 0005-0. 0 5 mass%Tf>^ P <r>%^m.f 0 . 
0 1-0. 2 5 m a s s C fc k -f 6 . 8 IcM* 4&RIH£&. 

[It^Jl 10] 

0. 0 1 m a s s %JU±<7>P &V0 . 0 lraa s s%«lwS i *§tt4»aiS&^ 
<d i£ 7C mc . ccDM7Cilsic#3;ft&oZ r £ 0 . 0 0 0 5 - 0. 3 m a s s 
TlO'lti: k IC «fc 0 , i $ K K Us) £ £ ic It L T vg HI ft v ? Pijl«tXii 5 * offl 

nicfeit i/4iiiTic«iHBfb"r*«k7icasLfcwk*!tfak-r*,ti 


im&m in 

flai$$ ilZ Z r «o#*3a*0 . 0 0 0 5 - 0. 0 5 ma s s k t^Stt t« . 

w^jhi o iciest -5 ecs^i^-^o 

Z r <o ;fr1r ft [ Z r ] mas s % i: P <o ft CP] mas s % t <r> N ic 0 . 0 5 < CP 
] / CZ r] < 2 5 0 *>RH3fe**rtAt* C i: k * * . Ift^Jl 2 . Steffi 3 » 

4 , w^n 5 . if 6 . msm 7 , mji 8 , m&m 9 . m^m 1 oxui** 1 1 c 

[M^JI 13 1 

Zr^)#fi [Zr] mas s°USi<7)tfi CSi] mas s % fc ffl ic 0 . 5 < [ 
Si] / [Zr] < 5 0 0 O^H^'lSiti: fc k * , aU#*R 2 . ff*JI3 . 

it jRji 4 . w ^jm 5 , msm 6 > tmm i » 8 . jm 9 , 1 0 . w^jm 1. 
1 x-ttH^jR 1 2 icie«-tsaH»£&. 

[If^JM 14 1 

. H#*H4. H#JI5. If ^16. M^JI7. H^«8, »#*H 9 * 1 0 , If^JH 

i i , mmmi 2x\tmmni 3 \zm%Ltz&wm&&. 
immn 15.] 

5 Hfc m ft (ft ^<wfflffl « **BfS it $ 9 5 %WT-w Pfflfc* Ll.oSBIISIftft^Wil^.Wtfc 

> M^Ji3, n^Ji4. n&ms. ift^Ji 6 . msm7 . mmms. msm9. msmi 
o . »$*h i i » msm 1 2 , h^jh 1 3 xitmsm 1 4 iciest &&nmtt&. 
m$m 1 6 1 

gtJRJi 8 . rn&rn 9 . sft^Ji i o , mmi 1 1 . 1 2 . 1 3 . msm 1 4 x 
liit^ii 1 5 izmm-t «&:Ktid&. 

[ffl^JS 17]. 

fS 8* H ft ft <r> E ffl <7> - rx It mm a*. ^> K 7 -f h T-A&'ftBrSftfci&iRXliHJfc, ffiR 
+ WttflStt^L < &&ftmMft*Z LTv>* C fcfcftKi:-**, If^H 1 

6 lcSfi«"f *acHIB3-&. 
[IS^JI 1 8] 

S eft HI f t ft w S fi ^ JUt ic felt § ftS a H B JK X t J a *H - JX 7C ff ^ IB to* , FU^ttXttcncfiv^^ 
n^«**LTv^6Zk*!|fak-r6, M^RJl 1 , t»^H 2 , If mi 3 . H*«4 . 

m 5 . m m% 6 . if mn 7 . mmn 8 , m&m 9 . 1 0 , mmn 1 1 . m &m 1 2 
» ii^ji 1 3 , if^Ji 1 4 . mjh 1 5 > if^Ji 1 6 xuif^is 1 7 \zmm?z&nm-& 

[sf^Jl 1 9 ] 

C i: *!|tl»i:-t*, If^Jl 1 8 IdBtt* 
[If ^JI 2 0 ] 

Sgftlilft»^ffl:a«J»k:to»+*«fi«[ft*. affl, <cffl, 8«&v»i««n 

6* ib SIR 3 iifz 1 '^-4 ffl%^tfC k*!|fak-r*. If 1 , lf^J!2, i»#JB3. If 

^« 4 , if 5 , gft^JM 6 . ffi&m 7 . if *ji 8 > gf 9 . is^Ji 1 0 , mmn 1 1 
, 1 2 . n&m 1 3 . if 1 4 , m^ji 1 5 , if 1 6 , if 1 7 . mmm 

i8xuff^Jii 9 \zmm-t z3nnM£&, 

mmm 2 1 ] 

9 5 %^t?c t^MttS > m&m 1 , If^JM 2 » M^JI 3 . »^JI4 . If^H 5 . If 


JRJI 6 . IflsRJl 7 , m&M 8 . SB#JH 9 , sfl^H 1 0 . IftM 1 1 . 1 2 . ff^Jl 

1 3 > m&jft 1 4 > mma 1 5 . h^jm 1 e > w^ji 1 7 . w^ji 1 8 , mmi 1 9 xa 

« « i: "T £ . li^H 1 » ti^Jl 2 , If ^JM 3 , M&M 4 , ai^JH 5 . fS^JH 6 . W&m 7 

. is^ji 8 , w^n 9 , it^<Ji i o . i i . m&m 1 2 , m&m 1 3 , mji 1 4 
. h*?h 1 5 . m&m 1 6 , msm 1 7 . msm 1 8 . 1 9 . m&m 2 0 xums 
m 2 1 \zm®-tz&nm£&. 
immm 2 3 ] 

GZZ t\z* *) > »J|k:BLT*fb*j5cVBIft:«ft«>»»**3 ftv^Z r **«Sfln S ilT ft 4 
gfia^T&S C i: *!t#a i: t5 > »#*H 1 . IS^Jl 2 , 3 . M^JI4 . IS^Jl 5 . 

st^n 6 , it^Ji 7 . mmi 8 . is^ji 9 , m^M 1 o , i 1 » mm 12. mm 

}% 1 3 , M^JI 1 4 , H^JI 1 5 , IS^JI 1 6 , If 5}UM 1 7 , If ^Jl 1 8 . If JRH 1 9 , 
2 O s M^JI 2 1 Xtilf^Jl 2 2 IcffilK-t SBC®«@£&. 


immz] mm* 

[t**r$HM 

[ 0 0 0 1 ] 
[ 0 0 0 2 ] 

^£^*3 B H B*i£Mfti--5 z k \t. 0. 2 %W7j **>»0 . 2%lc&£k§ 

% « T i> 9 . fei T lc v^Tli. ritftJ t^7CtU^) ft*l«]±-f 

ftTta^'Ctti)^ % < Si * ft T u i . ffl £ tt , it 7j It v * - * • v * (Hal 1 

-P e t ch) ^iflit (E. 0. Hall. Proc. Phys. Soc. 
London. 64 (19.5 1) 7 4 7 . RUN . } . Petch- J. 

Iron Steel Inst. 174 (1953) 25. #JH)*>W&SU» 

^ ^p B pliSD^-l/2* ( D — 1 / 2 ) lc Jt tfij L T ± H 1" S , 

*it£k. ( B) Satin ft Lfc«"-&& ( k , ^^f^as^ 5M***hf* 

* - i: «: o T « Bti ft*M ftf « if □ k . *8!l 3 ft * . 

[ 0 0 0 3 ] 

ILT> M£&<nfa&&-&mmit2 tf£^v£ k LTII *«oJlfi§ft*& 3 ftT 

[ 0-0 0 4 ] 

f&b*>. (A) <7>ttJNBftfcH3ai"*ft#^7£i: LTIJ> ( a ) ^ ( d ) ft*Il-S S ftT 
us. (a) Ti, Zr V <r> ®L ffl ft 7C M ~& % fin $ it b z k\z * *) . ffi&ktet L 

TfFffl Zitz^m drsaftSKtt^VA) t*>* im*.tx* 1 #so . ( b ) # 

ikLT (b) *>^ii k<fl*£-fc*Tff fcil*. (d) TM^+^h^fCfc 
^•ft^L&fcflEffl LT»*ft*fiJWIISlcfcfflSBl 3*iSaT*iT, ^> K 7 <f h ft'** 
"* 4 BO IC » El 3 iti Z k IC «* 0 *5H#i3:i!fciNflft;* tt* 1w?*4. 
[ 0 0 0 5 ] 

*fc, (B) wtt»fk*H«-t*tS£*^a k LTtt, (e) ( f ) **$!£ 5 ftT . 
( e ) ^JS^^SHfeilfb^^tttiiSftWiX (JBE5E. tttt. »ig^) Wis: k fc «k o 
Tft4^ft•5^x ; ^'^ d r-^-^ft , . ^JBrtlc^f* £ ft. * c^x^^^-coil ^Diti'S^B^ 

^CLtt«T*« (flitt, » IP £ UK 2 # JED . (f ) »J***>?SBIiIffc£4fettlc3li: 
«Ii * * **1fl*. fc±TflnJtt*aa*JS-t c klci •) . **>/jd&ic «fc*g8x*n,df-fc 
OTtt L ^43«ft*ff US A t2 k LTStlli «k 7 lc L fc^^T^i. 

[«#*«* 1 1 nm 2 0 0 4 - 1 0 o o 4 1 &m 

[1f fFitt 2 ] If in 2002-356728 i>38 
[ II Ufl tf> H ^ ] 

[ Hfl ft* f# $ LI 7 k ?6ffilB] 
[ 0 0 0 6 ] 

L^L. (a) w^ftt, «ffl«fc*»»ft$ £*£&SfctRiNllft7Cifc*>SSflDftftt£< 
*S fc*>» 8» IB ft 7C Sfc * fi ^ *jo ic ct 0 JH&^ + ^^lftttSfeW^&Hr-r Jflftft***. 
-t&fc^, JH £ & ffi tc ifc tt , *l£ 3* ifii S & ffl 5fc 3* »c JE c fcitftt*** * * 73i§jR. v* 

£2ft-5<b^T£>&ft*. C<7)J:7 ftfcffifiKTC&JtP'b Jfl£& (WT riftBcWIH 

J tvn) * ( a ) <7>-f-v£lc «k *) fa h b h #5 ft 1 ffift HO f 1 1" h J: 7 £BcHLfcfl££ («T F 


&nM£r&} hn) icfcuxti. ®L$C&M&&\zlt L X *S H# a*«K ant"* h z k \z «k £ 
8tta#aft*ftv> Ltttt6)±!tt* ^Mft7Eillco*«^flo lc «k £ ft**** L 

Tv>44ftt^«!B»lfi:*H:«Lfc*^. # . £ft k L T aSiffl 

[ 0 0 0 7 ] 

(b) ( c ) co^vitt. ffftt. *&&»9T*><&a**fctt«figa»f& 6»* fcuofc 

fc«b^<, 'h<?£. « mBV\<»®'W$,lZ&Mm?ffa%X3hZ> * tlx. Z<7>£7 4 Hill 
@^P^Il^^Ei''5^^lc^m^'5:^^ft:* , ^mi-^aRT'li'5: < . ISRflSlS: > 'J -v s tt^ 
Sru. (d) cn^mx-lt. ^iOck 7 4 H -fftfc^* r^txM^I, 

[ 0 0 0 8 ]. 

(e) ( f ) <7>¥v£tt. MSif lc ^ T q h d ¥1 <^ M ft £ 13 £ ( a ) - ( d ) <n 

i. ^ n * fin i s is <i (w^tt. fl-5S»*w«tt»*«JB») ^^oT^y)T^ a H H ^^isK^ 

ft^ajRSnftRtSf"?***^* ft III ft 3*i*x***-* >f-S^ + * . 

[ 0 0 0 9 ] 

#2&Bfltt> c«o * 7 k 4 < , £ St m it $f \z is it h & 

^n<nmMit*%}%®&^®%®\zm&irz-&nm£r&*&i&'t % z t * i to t-tz fc*> 

[0010] 

k 5 ti^^tt) *»ft-*6fc*>k:3BJ£. n fc « iR 5c * 4 iSiSIffln 

. i IS til 7C Ul k: £ * nftuftlw 1 ft- 3 It wttWft7E**/mSS-t* c k iz «k 0 . ii 

*«4ftiWffc*3S£^* * 7 caH Lfcfc^"?*)*. -t£b*>. *J|ilj^aRfi^ti, 
0. 0 0 0 5 - 0. 3mass%<^ZrkO. 0 1-0. 3 5 m a s s % <r> P ft U/X \i 
0. 0 1- 5. Oma s s%«S i c ti; J: •) , :tib-|^7ci (ffltift 

$ if l o o i m a h im □ 4 ic tt l t a* m \ t m <r> ¥ ±5 us n *a % * ft m \ t <? a tz t ^ ? * 

<r> & 7 \zmi&irzi><F>X-$>Z>. WT«of&W»cte^Ttt, tu^X60#^M^ CX] m 

a s s % k mm.'t £ z t t -f S . 
[0011] 

-rft^*>. *^Bfltt. mile. Zr, P^VSi *£ 3 frL4v>ttaJUH£&tf)«jfc7C* 
ic. 0. 0005 — 0. 3ma s s% (4fJUtt0. 0005-0. 05mass%) 
<r>Z r tO . 01-0. 35mass%(£F£L<ttO. 01-0. 25mass%)<7) 
P Jk U/Xlt 0. 01-5. 0raass% (4fiL<U0. 2-5. 0mass%)<7>S 

i k*flD*-r4CklCJ:9. i^*aM^^.4lCttLTjSS!l![IlftDf ^ ^ f D$a$S!Xtt 5 f 

□ |fl«Sicfc[t^¥«J^H s B 5|;iS^ 1 /4 WTlcttWft-t* («F* L < tt 1 / 1 0 WTtBS«B 
ftL. <fc 9«F* L < tt 1/2 5 WTlcttJNBft-t*) J: IzSK L C k *«« k ^ * a K 

(WT r* i &K^si □ ^ J tui) ^Ji^-rs, 

[0012] 

##fcflBtt. Z r * &%Ti fkt LT&1t4»aSlH^*iS[H Lfet«0T*>o 

T , 0. 0 0 0 5 m a s s % W± ( -ttC 0 . 0005-0. 3mass%)<7)Zr^a- 
Wt6»aiUH&^^«i«7C*lc, zcr>mfc-Jim\z$Zii%^P RV/X&S i Pic 


tuTIJ 0 . 0 1-0. 3 5ma s s% (!ifH(ttO. 0 1-0. 25mass%)^ 
IHTXSilco^TttO. 0 1-5. 0mass%(#F*L<a0. 2-5. Omas 
s %) <n IE M X' /JD ? * C i: lc i: ») . il^^SM^^^lctt: LTigBfeHlft^^^ * n £ft 
Xa 5 ? niMicfcl+sTmSliMft 1/4 W T lc i» *ffl ft: t 6 (tf * L < tt 1 / 1 OVX 
TlcMftL s «k 9*?* L < tt 1/2 5JaT£tt«ft**) «fc 7 lc KM L Z k ft ft ft k 

(WT r»2aHfl£&J ®2eRH«^^lc 
35,T« Z r IJStM L * 7 kl" S$|fi|£<£ Cto^Tf «ffliMl?k 3 ft 

M^ttftffiftt ft* 0 . ft b h h ft SK *ffl f t 7c ft k L T> * W IK * * 

P, S i a, is*1ftScSSffl£&<0<&a7Cft k LTtt^ ft*4,^T- 
«r < . *«b» Z r ^£aTlcfcuT^ 8 s B*i^Mft7Ul?£ LTBIEt^ < »»3 ftSfc*) 

P. Si a, (&BC(5CT» f <^{njft jtr-^XaM^fc*^" 2 ft*. 

[0013] 

*&Wia, £3lc. P$'£^fcit LTtf t^itSSi^^^aiLtt^T-^oT 
v 0. 0 lma s s%Wi (-fttO. 0 1-0. 35ma s s%) ^P4ttt4l!i5 
M Us! £ ^ f?? 7C iSUc , C<7)i^7cllc#$tl^v^ZrXliZr&J/S i^, Zrlcoo 
T a 0 . 0005-0. 3raa s s% (ffSKUO. 0 0 0'5 - 0 . 05mass%) 
<7>®>fflT-XS i lc out a 0 . 01-5. 0 m a s s % (4? I L ( 0 . 2-5. Oma 

s s %) «i!Hf»*t4: t c * *) . Mtm&nm^^izitLxm^mitm^^ 

iXli = * nft«l= jjtt^^iSURiftttS* 1/4 WTtBWft** (flF* L < a 1 / 1 0 
W T \z M ft L > J: 9 * L < tt 1 / 2 5 WT t ftWfft * ) «fc 7 £ L £ £ fc 
kt*M$ffl£-4 (WT r»3fiScH*^^J kU7) 4 is, 8J3SCMJH3-& 

*ftttftttf**4fc*>ic£ir3 tia^T* 9 , s je <^ wc jhb ft 7t ^ k u«)»«iffit« 

fc*>Ttt*o. Z r . Si tt," M&til&WMu&<n'&%7tM£ LT $^ft 2 ft Z i><n 

P <7)i¥STlcfcv^T^' R e H l*.<7)m^ft7E^i: UtUffit^ < ^*jn£ ft* t^. 
Z r a Sic » 2 ns S i tt&BlcJft c T^/m 2 ft 5 

[ O'O 1 4 ] 

lis m 4 ic. S i ft'£^7Cft t LT#1ft*$a:K$la&ftKM L/i^wfiio 
T, 0. 0 1 m a s s %W± C-ttC 0 . 01-5. Oma s s%) «S i t^ft^S 
& M flfil £ £ <?> t?§ 7C fillc , :: fll i£ 7G ftlc # * ftftuZ r XUZ r RUF ft, Zrlcovv 
TttO. 0005-0. 3m.ass%(*F*L<ttO. 0005 - 0. 05mass%) 
wliTXP IcooT a 0 . 0 1-0. 35mass%(ff*L<ttO. 0 1-0. 25 
mass %) <nmmX'W1fo-t Z> z k a £ 9 , i M 1ft K 110 a & \z It t X ® gk HI f t if r> v * 
afflfoXa 5 * a a *i ic * M *S b b b ¥i & ft 1/4 WTlcMftl"* (#f$U<ttl/ 
1 0 WTlcMft L , £ 9 *f J; L < a 1 / 2 5 WTlcMftt-*) <k7lc3cHLZzCkft 
«f«k"t*iScK«^^ (WT I"!? 4 SMI J ku7) ftft***. £fcs 14 511 
£ & lc £> T , S i liK® L «k 7 k-f*«^^ (*aH«^4t) lcfeoT**>ffljfc±&g 
k $ *fciMc#'fr£ ft* t<*>T£> 9 ■ ^S*i^ttJHeft7C3gk LT^AfS 

^•t S t^)?tt4v^. Zr. PIJ, i^»iSMI3^^<^'£^.7c3fSk LT^f? ft* 

^<^T-^< . #«b. S i <?>fiF ft Tic i?^ Tig ft7Esfek L Ttt^-t^ < ^s/jp d ft 

i^j<nX'3hio Zfz. Z r IJSlc^^jn$ ft* P lc c T ^^jn $ ft * . 
[00 1 5 ] 

3? 5 ic, p , si *&£7E*fc LT*ir-r*iftescJi«&^*afiLfct»<»T 

*>oT, 0. 0 lma s s%«l (-ifttO. 01-0. 3 5ma s s%) 
0 lma s s%Wi (-ii:0. 0 1-5. 0 m a s s % ) <r> S i ft ttt * ttSKffl ^ > 
^<7)^fiX7t^lc . c<ofll»S7c;^»c#*ft'S:v^ ZrftO. 0005-0.-3mass%(W 
SL<li 0. 0005-0. 05mass%) w«JHT*iiS"t -5 - k lc =k •} , Sitai 
«^^ICJtLT«ttiafl:i*W^ ^ nffiitliXli 5 9 nfflHUc felt * ¥ « *S b h b S ft 1/4W 
T 1= »« ft 1 6 ( *f * L < a 1 / 1 0 a T ic mffl ft L , J:»)ff*L<ai/25WTat» 
IB ft -t 6) * 7 tSK Lf:C k ftift&k-t SKSUSI^^ ( WT 5 $KMS& J tin 


ft*?. % 5 iXKMa & \z £> r> T s P , S i 14 SH L * 7 k f £HB| (« 
ftMfal^^) CJfuTfwfflil^gk 5 ft*4ftt*ttff ti fc*>t ft£ ^^T*^ 

0. IS H e B *i ^ M f 1 7C il fc LT^^SIU fc^TMJftu. Zrli. M&WSCMM 

£&<F>>&%7t% t LTtt^ nS 4,<0?ft <, l?<b , P. S i <7>fFfiETlCfcuT*SSiJHtf> 
[0016] 

icfir b ft £ £ y> ic U . SB* 11 ft if CteJ+*fIII**o fflT-&£ c k a*#f $ L < . Sic, jggfe 
OBffcfifc<a«fi«i(>«lHiiJfc* 9 5 %WT<n P «** jg»I|fl:fc«D?jr»ttJIIKfclt* 
fflffl^^HflJt* 5 0 %WT60 C k fc*ff 3; L^ 0 J: 9 iff £ L u ?£ fi ft /K <0 ffl 

AS IC & It S ffl til lift tt /3*B, «: +B . r fiJft^S ( £1+) T 5 ^ 9 5 C b 

ft'tftLu. SBEft»*>?irfi:R»ICfeW-4ffltti»tt» affl. P*B. fcffis rffl, Sffl& 

B&W&JkK-t Z t &*fti>. ££L. Zn&VS i t tf t ^.i^^^if^, Cft£><7>ffl 

$&*/j«^Lu. ftfc. (9 jR|a*£i>JB£- (0Ul4. MtfeuT 0*flib*Mit$T 1 0 %* 
fi*.* * 7 ftfflttUfcft LT^4J»£) . Hjh^ <wW^tt^g1±traH** 

tcs:^'***', ^6^^ai4^JSUtiiiftlft«lII*156-t («itt, 4 0 0 ~6 0 

o °c . io^-4 m ^cry^^x-m^m^ut ) c t ic j= o sat^ c t w% z. 

II lc J: & p ffl <w vH * . 9t »f 14 . *S H ft Jb*«R*ffl? * ft 14 #> -5 S . «fc 0 #J * fa ic If ft * . 
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H e B ft 6* fR HI © ic flfc m ft W. f b "t -5 y> tc U . S Si tH f t B# <n HI ffl w - YK % fit KB ft u L jg Si HI f t 
«^>SS^J»t*Jit*J|giittXtt a ffl^-JXTc^flgft*. V => -f h t - a fr* $Mf 3 ft . 

I!ICR^^X14C fttCjfiv^^Rff^^^ft 3 i: M^fi>4, -fft^*.. Cft^^ 

zl^7C^/»**, t»> K ? O T-A6»a»$ftfcJ!3ttXttHJf^ fflRff^. +^ff^. 1+ 

< ft o Tte 0 !.-3^ft**ttJNnT A*i9iH«iiS^ft-t c k 6*% < ffl*ft-5^iit/ (Mift. 
^>rr-vh, 4f v ^ h ^££fc^]io a n, ^ L ii a a n ^ ) Jcfclt <b Sffl6»T'> 

M -f ut-u<p> * v h^-^ik^oTus^ Si©^r«tiatt6*S < ft 0 . M^lc 
ZAl+m. -^a-*-*. »iMJft$*>*3ftXRBa , £i; JilBLfc-JX7C^ 
lB**Pi)^^Xt4Cftlcilftt-r*^^k ftoTSfflfc'tt^ftLTv^* k, 5 * n 05 ft «t ft) 14 
to* 41 IC rS] _L L , &i&Jl*>»3t!fc*&*C C^O J: 7 ftifttfttt ("if SEfttt) ^ 

[Sl±ii. ifflc. ^jgn^ffi (E9« + *«) TJftJKd ft-s^igttiiaiaXtt^iBWftJta* 

ffiffl**-*#^lc*?v^T*iai.o35ffl(filft«lll4:ft*'b<w?**. 15IJ£I4. # }g Bill Jft in » T 

ftxii^mux (j»nff{fi. »f*#) #ic j: *^iM<7>Mft*an) t^stii cc^ 
B*4LTu4k, ms&mitmjku* <r>m.'&<nmm^\z *r>Tgi§tezsft*»jfticWL 

7 ic ft *) . ttHftW/jnXtttSiJft^^i; 4Ckft<SSi:i4:k* t TS4. 
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^buSE Lfc«fiiiKl^^<w!RfgiJftJ$»r4ft/jn Lfc^i^T, l> * <* x * * *?- * H1fa L 


5. !!SII*£%»iHBfti"*fc»lclK^ftx^^^-*<Io'To*<wTfc**^i^ 
iJK^H -ft-T -5. C klcft4« Lfcft'oT. MM (SKEUt"?) T«fflfi*tt«Bfk$ ttfct 
k . BSlTifi^fc ( e ) ( f ) <o<fc 7 l=»Jtft<oXet «k 9 ttffltt^BHIffcfc^fcL fc 
t<wk*R|^t:j«-7 C ktt, tS»fSffll±. Bfl«b^lc^3iiT*>*. L^U. &i£t4« 

t s Brim c frts L 4±®o Tv^, z<r>&7\z, ffifenl&i&izmfr I T 111 tf> 5S ? ft 

\^mMm&. frfrz>mis.m\z^.\zi£^<n-k% ^^^>i^-^m^tzm^tnm^^ 
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i^^^o. 2%w*j) !ss me <w » ifoi ft jc *> » iRi-**ii*fr-eiJ}ita;tifctt&Kfla 
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Zrli, ffctf>-*M& ft«SflP7C* k RIAL l& JNB ft 1 6Mc 0 4 • 

z k i'Ti *ictyft^ft«» p&v/xas i k<*>#£#flBT«toTir»ft»Wfl:iaA6* 

t5 t*>T&4. c<7) J: 9 ftfi^SJ, 3U ~& 5 SSIHn&wHiilcfcoTfc Z r « 
6*0 . 0005mass %W±Tft»S ® 1 3^15 f&VJ SRiB^^ic 3b 

r>T\t. ®Lto1tmmt)*0 . 0 0 1 m a s s %W±tfOZ r ^flJTflS* £f£» Sft, 0. 0 0 
2 m a s s %W±^Z r S/HT J: 0 SS^lcfEif 5 ft£ C k ic ft 4. Lfei'iT, Z r^)t 
0 . 0 0 0 5 m a s s %W±Tfc* - k Wfi?* 0 . «IC . 5 
f&HHKMJ0£-&U:*>-oTtiU Zri^O. 0 0 1 ma s s LTte< : L 

< , 0. 0 0 2 mass%«ltUb<:ti)'J:^Uu. O L > PR Zf/Xlt S i 

c^&Tlc&uT Z r ic J: 4«SBi&^JRiWftiaB&Jt>»f£JI3 ft* Z r **>*'MKtttt* ? H 
'J -v ?<r>®.fc\z±% < tfcfrt-4. Witt, Cu-Snl^, Cu-Sn-Zn^, 
Cu-Sn-Zn-Pbl^, C u - S n - Z n - B i 3k£i& , Cu-Si, Cu-S 
i - Z n C u - Z n Cu-Zn-(Bi.Pb) Cu-AU 

Cu-Zn-Al^.'Cu-Zn-Al-Sn^^, Cu-Zn-Al-S 
n ( B i . P b ) u-Zn-Al-(Bi.Pb) o X It > Z r 

ftfr'O . 0 0 0 5 m a s s %TtM*fi ft tt IBUfc A6 * « }I f 4 t)K *6C u £ jfi v * ffi j£ 

(flJiltt, [Zn] + 3 X [Sn] + 5X [Si] + 3X tAl] + 0. 5X [B 
i ] +0 . 5X CP b] < 1 5 k ft4lTa|£-£) [cfcuTtt, Mm® ftttfflftttftft'f&ff 3 
nifcftCllZrl^O. 005mas s % W ± k L T < 3 k £ L u . 
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-fj. W, 1 5 ^BHSMilnla^^faiftlCfeuTt Z r S**0 . 3 m a s s %^iii 

k, i&<r>mi$.7t : M<7)mn> ^^m.\znt>h-t . z r c **«*ftni(iBttttft-t*c kicft 

4. kC4T, Z r U^SieM k TJ <b <o T£> 4 fctf>, 7s §^ 4> T' .vg S* 3 ti: -5 

9 v/tt*jafik LTffifflf*«S-lctt, Zr<oBeft^. ttft* k ft »J f< , 
Z r * a #J »c /m t & k , Wii + lcKftW. Blft»wftS5i**ti: 6. cft*»ttifc 
afrlcK£-^£ft*v£'l±#*HBmT-i§8?. H9i« $ 4 c k t %i «b ft * c <?> «k 7 \z 

tit, Rffl'ttft'ft < ft 9 , Z r * %f % VfcW itftm £ LT*flo-r*» 1 ^^13^^55 
M 82] ttr & ic o u T U^ifilft =J ^ h r -v 7 r k ft4» *>*^ittJ8t4 I1&VI3- 
^ 5 fflcMI0^^lcfcuTli, gefb^. tiUt® k LX<r>mm^ ft $ ftv^ Z r <7)^s^offi^ 0 . 
0 5 m a s s % W T k L T < C k * L < , 0. 0 3ma $ s%WTt LTJj < C t 
^J: liifj L<, 0. 0 2 m a s s %WT k LTJj < C k ** ft ii -? *, 4 . 
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^is^kLTli. Zr48tt«. *?«tt$/X tt c tl «b <50Jf$ft i: L fc 4> m £ ife ^ <?> 

*ffc L 1 u t o T- $> h , ft£ lc pg L T \t m & a i.BU ic » L fc£ <fc o i§ £ & *,* 
, C*>ii}£\ Z r *>Bj!j&ttii*J|ii£&<7>gj[j&j: nOO^l 0 0 0'CS5u£tfK nfttil ( 
lii: 2~5 Ommllf) , mM'ftW) (Ha: 1-1 OmmSlf) X C ft <b . 9 

^»(N2 5mass%flZrt*tt4Cu-Zr'. Cu-P-Zr. Cu-Z 
n-Zr. Cu-Si-ZrXaCu-Zn-Si-Zrf) JgJBTffiffl tick^ff 
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LfciST, £ 2 l&BJJRHfl^&Ttt Z r fi£ 0 . 0 0 0 5 - 0. 3 m a s s % k LT 
fe<'5t-6'i>^. Z r *#^ttiWft5C*i: LT«»-t*ar 1 &V»3 SHfl 

£&lcfcuTtt. Z r i: P&tf/S i 1* £ ffltt « if n t<* . »ft<fo. GfifttJi: 

L T<r>M&~& & 3 Z r <7V^7]i]tt£ 0 . 0 0 0 5 -0. 3 m a s s % L T fc < b* 
3r>*) s 0. 0005-0. 05mass%tLTfc<:kft , 4fiL< < 0. 0 0 1-0. 
0 3mas s%i: LTJi< : ti)U ^ < > 0. 002-0. 02mass%kLT 
H < Z t frm'MT'3r>h, 
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ZrU, ZtitnffiZ it Z PRU/X\t S i t ^K£EI&lc t J:Si) , > 
MB* & $ =5: v> Z r § ** 0 . 0 5 m a s s % & T T* £> -5 k . Z r ^fin £ «fc * Sfl • & 

[ 0 0 2 6 ] 

Z r £Pfttf/Xl2S i 1: 3 ■£ * z C J: «K «Sl '• £&fi4f 'ft^&T^STft 
fclcM < Loo«»fb«!(iB*«lJRII9lcftJ»S tt S #> lc li , Zr^)tfl [Zr] ma 
ss%£, ±16 L £$BH£fcoT . P . S i ttlLT, P ^Ir* [ P ] m 

ass %Xtt S i <?>#1r* [Si] mas s % k m \z fc<7) «fc 7 * 1 # *« A * -5 £ 7 ic 
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MulZit 0 . 05< [P] / [Zr] < 2 5 0 (ffSKUO. 5< [P] / [Zr] < 
150. * 9*f * L < tt l"£ [P] / [Zr] <60, JtillcU 2 < [P] / [Zr] < 
3 5 ) X li 0 . 5 < [Si] / [Zr] < 5 0 0 0 (^iL < IJ5< [Si]/[Zr] 
< 5 0 0 0. £»)fcf3;L<iJ10< [Si] / [Zr] < 4 0 0 0 . M Icii 1 0 < [S 
i] / [Zr] < 2 0 0 ) ^Wflfc&'fiR&'t* «k 7 lcJ*£LTfc <:ti 1 4flL< > P JkU 
S i * 3 * # £ ic tt 0 . 05^ [P] / [Zr] < 2 5 0 ( <tf 3; L < li 0 . 5 < [ 
P]/[Zr] < 1 5 0 . J: »5 (ff S L < li 1 < [P] / [Zr] <60, Sl§[cjJ2< [ 
P] / [Zr] <35) &y0. 5< [Si] / [Zr] < 5 0 0 0 (!fiUU10< 
[Si]/[Zr] S 4 0 0 0, J: •) !(f i L < 1 0 0 ^ [Si] / [Zr] ^3000 
, Milic(il50< [Si] / [Zr] <2000) <7) fl &t)*f&3.-t 6 «k 7 CifcSLTfc 
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Itfc. S2ftifliSI)B^i:*->Ttt. Zri4, P Xtt S i *>-7j*#^S 


\z\iO . 05£[P]/[Zr]£250 ($TiiL<l4 0. 1 S [P] / [Z r] ^ 1 5 
0.<fc9#3;L<ttO. 12£[P]/[Zr]£60,H:iIlCl4 0. 1 5< [P] / [ 
Z r ] £35) X 14 0 . 5 £ [Si]/[Zr] £ 5 0 0 0 ( J; L 04 1 £ [Si]/ 
[Zr] < 5 0 0 0, J=»J^^L<IJ2< [Si] / [Zr] £ 4 0 0 0 . ffiil lc 14 3 £ 
[Si]/[Zr] < 2 0 0 ) <7)ra#6 , /tw.1'-5) * 7 IC^SLTJf < C t Vft % L < , P 
i ^-SJf^lctt 0 . 0 5 £ [P] / [Z r ] £250 (»* L < 140 . 1 

£ tP] / [Zr] £15 0, *9»*L<ttO. 1 2< [P] / [Zr] £60, S3! 
IC 14 0 . 1 5< [P] / [Zr] <35) ^VO. 5£[Si]/[Zr]£5000 ( 
*f £ L < li 1 £ [ S i ] / [ Z r ] £ 4 0 0 0, £ 9 *f ii L < 14 2 < [ S i ] / [ Z r ] 
£ 2 0 0 0 ) *>RH* «k 7 [c$£LTfc < C t fritf % Lo. 

.[ 0 0 2 9 ] 

5 £ [P]/[Zr] £250 ( H I < 14 0 . 5 < [P] / [Zr] < 2 5 0> £ *) tf 
4 L < 14 1 £ [P]/[Zr] £10 0, MlctJ2< [P]/[Zr] <60) oil 
ft'lfti-t* J: ^ ICftSLTU < C 4: * L < »'S i tt**^Ctt 0 . 0 5£ [ 

P] / [Zr] < 2 5 0 ( £T- 4 L < 14 0 . 1 £ [P] / [Z r] < 2 5 0 , * •) ff * t < 
14 0 . 5£[P]/[Zr]£6 0)M0. 5^ [Si] / [Zr] ^ 5 0 0 0 (if* 
L < [4 2 £ [Si] / [Zr] £5000, <fc9$fiiL<l4 10£ [Si] / [Zr] £ 
4000, iiil lc 14 1 5 0 £ [Si] / [Zr] ^ 2 0 0 0 ) «RI#*«*it4 J: 7t» 

[ 0 0 3 0 ] 

3?4 f&Bfli$r.®Jffi£-&lc&oTl4, Zrl^, P it S:uJg£ 0 . 5£ [S 

i] / [Zr] < 5 0 0 0 ( *r 4 L < [4 2 £ [Si]/[Zr]£ 4 000, «k •) 4f * L 
<[4 5£ [Si] / [Zr] £2000. M lc 14 1 0 £ [Si] / [Zr] £200) 
tf>ra#&*fiR&-r* «fc 7 lcv*j£LTfc < C h jb'fcf 4 L < , *fcP*#«3 14, 0 

. 05< [P] / [Zr] < 2 5 0 (!ff*KliO. 5£[P]/[Zr]£150, «k 
9 *f * L •< 14 1£ [ P ] / [Zr] £60, S3I lc 14 2 £ [P] / [Zr] £35) & V 
0. 5£ [Si] / [Zr] £5000 ( ^ * L < 14 2 £ [ S i ] / [ Z r ] £5000 
, £*)tf£l<\$5< [Si] / [Zr] £4000, fii® lc 14 1 5 0 £ [Si] / [Z 
r ] £2 0 0 0) co 19 ft frl&lL -f £ <fc 7 \Z L T < C t fc*£f 4 L . 
[ 0 0 3 1 ] 

4fc, S5 £E Bim W 10 3" £ lc £> o T 14 , Z r *£, 0. 05£ [P]/[Zr] £25 
0 ( £?- 4 L < 14 0 . 1< [P] / [Zr] <250, J: •) !if I L < li 0 . 5 £ [ P ] / [ 
Zr] £150, Hi! lc 14 1 £ [P]/[Zr] £1 00) ft 0 . 5£ [Si] / [Z 
r ] £5000 ($? 4 L < 14 1 £ [Si] / [Zr] £5000, <fc 9 4 L < 14 2 £ [ 
Si] / [Zr] £4000, Si§ lc 14 1 5 0 £ [Si]/[Zr] £2000) tf>M 

[ 0 0 3 2 ] 

z r m.\z'4&mitmfttfr%tw $ m o \za^xaSRtO[z^^ < ltj? < c t 

4L<, Z r *<&SW±lc3il!l**n LTfc < <fcStt«:v>. ft\z, Zn. Sn. Si. Al 
, Bi. P b 6»*>af?Sn* 1 ttW±^7C*4£'fr*$«l3 , &T*>oT\ fn^^fl 
[Zn]mass%, [Sn]mass%, [Si]mass%, [Al]mass%, 
[B i ] mas s %RU [Pb] mas s % *>* [Zn] + 3X [Sn] + 5 X [Si] + 
3X [Al] + 0. 5X [Bi] + 0. 5X [Pb] > 1 5 <r> % ft * M fz ? &JUH£&IC 

0 T 14 , Zrfi^O. 0 0 2 ~ 0 . 03ma s sXtUbCH'i^K, 0. 0 
0 2~0. 0 2m a s s % k LTfc < ^ft'fiiST**. 

[ 0 0 3 3 ] 

pt4. zrtm n\z. *toTi{tift&m&*>vim<£'&&frizm& z t z\z-?g%^ 

fc*, ZrXliZr . S i wff ftT^MftttfllftttflE* Jftif •* 4 . ^ M it®mii , 

1 5 ?£ Bfl K H IISI £ & co (51 ft ic & u T t , P fl£ 0 . 0 1mass%lUatte( 


C fc?«J*3*iS*«, 3U > »2&V»4f£iUjaHIH£&fc:*>oT*" S i **c*3*4o 

PI^O. 03mass %W±k LTJj < C fc ? BR 5 Ic #£ JI 3 *u S i 
it-5Jf£li. P 0 . 0 2mass%m'UTU(:t ?SH¥£ H}f 2 ft . 0.03 
ma s s % JU ± k L X H < C k T £ 9 M Ic ?£if $ ft £ . 
[ 0 0 3 4 ] 

Pfifc'O. 3 5 m a s s %W± k Sr * k ±iej»&6tt fifths 6*. P £ 3 ■? IS flB ft 
7Gifc£ LT*fln$ K m 2 S^I4 & Qfl & M HI| & T , S»^4t**w4fttK:JB 

f*W*&!?^c k 4 < ^'B H H fi£$m&lcMft2 if h fzdb\z fl (II TfcvM 2 ftltflBCjlfl 
£&lc *> o T tt S i 2 if £ k S k left .b -f ) , P ft £ 0 . 2 5 m a s s % JJIT k L 

Tfc < c k**#F* L < , 0. 2m a s s %J2iTk LT'Js < C Off * L < , 0. 15 

ma s s % W T k L T < c k fc*«iS ? * * . 
[ 0 0 3 5 ] 

LfJ^T, IE Hfl & W Kb] £ T li . P 0 . 0 1- 0. 35ma 

s s % k LTfc < 9 » 9S 4 %^SMH3^^iC*>o T It. Pft««S***^, P 

ffi £ 0 . 0 2-0. 2 m a s s % k ? £ C k jb*ff 3; L < , 0. 03-0. 1 5 m a s s % 
UTfeC.tftUHfiLu. II ^Vl2RIIn^lcfcv^Tll« S i £ Rffi 

£ € £ oift £\z It . P ft £ 0 . 0 1-0. 3 5 m a s s % k L T < &g 9> 0 . 0 
1 - 0 . 2 5 m a s s % k L T U < c k *>*ff * L < , 0. 03-0. 2 m a s s % k L T 
fc<Ck**J:9ff*L<. 0. 03-0. 1 5 m a s s % k L T & < C k il T- £> »K 
S i ^S^iS^t tt, Pi$0. 0 1-0. 3 5 ma s s % k LTfc < •) 
, 0. 0 1-0. 2 5 m a s s % k L T < 3 k **ff * L < , 0. 02-0. 2mass 
% k L T < C k fc* J: •) ff * L < , 0. 03-0. 1 5 m a s s % k L T < C k a*B5§ 

T'£> h » 

[ 0 0 3 6 ] 

3 -olC P£Z r XtJZ r , Si k£«tf-5C k ic «fc •) . gft £«IBV*4 
c k & < *5fflfl^ttfflfl:*i(i*fl9lcEISfctf>lca, P [P]mass%4, 
±!r2L£$BBlc:fcuT. S i Sl^fl^tlU Z r ^#1fft CZ r ] m a s s %Xti 
S i <7)tf I [S i ] t<r>m\zK<r> &i %mil i "t -5 * 7 ic ftS L T Js < ck^i 

[ 0 0 3 7 ] 

-tt£t>*>s % 1 %.W&'£Mn&\Z3hr>T\t. Ptt£, S i it & k £ k lcfa*> «b 

■f . 0. 05^ [P] / [Zr] < 2 5 0 (4f*L<U0. 5 < [ P ] / [ Z r ] < 1 5 
0, J: 9 ff 3; L < li 1 < [P] / [Zr] < 6 0 . Sig IC tt 2 <, [P]/[Zr] < 3 5 
) «Rflift'*it5J: 7 tC^SLTfc < C k 6*ff * Lv>. 
[ 0 0 3 8 ] 

I 2 %H^3cH||5)^^lc*> o TU. Pft£, S i if 6 k ~£ k icfa <b -f , 0 

. 05^ [P] / [Zr] S 2 5 0 (ifiKttO. 1 £ [ P ] / [ Z r ] £15<K «k 
DffiL<!J0. 1 2^ [P] / [Zr] ^6 0. filtlJO. 15< [P]/[Zr] 
< 3 5 ) nm&fri&lL-t Z> J: 7 \z LTfc < c k *>»ff £ U\ 
[ 0 0 3 9 ] 

1 3'f|Hfl££M^l!r<felc*> oTtt. PI%« Si*ft#3*ft^«^0. 0 5< C 
P] / [Zr] < 2 5 0 ( *T 3; L < li 0 . 5< [P] / [Zr] < 2 5 0 > J:^iL< 
Ul^ [P]/[Zr] <100, aillciJ2< [P] / [Zr] <60) 
-t&«k^lc*SLTas<Ck*«ff*L<. * fc S i $ € -2. . 0 . 0 5^ [ 

P] / [Zr] < 2 5 0 (ffSL<U0. 1< [P] / [Zr] ^ 2 5 0. =i;0ff^L< 
U0. 5< [P] / [Zr] <60) wW^j'iSit 4 * 7 lcy*£ LTte < C k *>*ff i L 
v>. 

[ 0 0 4 0 ] 

* l4^B^a:'g^l^^ic^oTlJ. Pfi^. 0. 05< [P] / [Z r ] <250 
(ff$L<li0. 5< [ P ] / [ Z r ] <150. «t')ff*L<Hl< [ P ] / [ Z r ] 


< 6 0. mm\zii2£ CP] / [Zr] ^3 5) <r> M ft S <fc 7 Ic L T fc < C 

[ 0 0 4 1 ] 

$ 5 f&Bfl&HitB|£-iklc£>oTli. P*£, 0. 05^ CP] / [Zr] <250 
( ff £ L < ti 0 . l<[P]/[Zr]<250.J: , )tf£L<l2 0. 5 < [ P ] / [ Z 
r ] < 1 5 0 , ftjglcii 1 < [P] / [Zr] < 1 0 0 ) ^iifc^it 4 * 7 lc$£ L 
Tfc < :t 6*ff £ Lu. 
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s i \t. zr. ptnitiic. &WT>izmmmm<7)'mmi\:*mfr\zmz z t &ic-t 
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mass %WJbT»if ft\z% 1 3 &%M ££lc & o T It . Silft'O 

. 2 m a s s %W±T-Sll : lc 5:1, 0. 4mass %W±T- £ 0 Sl^tc & ic . S i 
m&2. Omas s %tt±.T-3h%M£\Z P k , MfLt$^liflitf)T&I^lclEJf 

$ ti|> Z k \z & •) , glc, Si a^2 . 5m a s s %1U±T-Ii, People =k 9 , if£t$ 
^jb^ggiftlcfEiS^ *16 C k lc&£o C^)<J:?tc. S i IC J; £ M itm&lt . P£^3 
€£J§&lc J; 9 ^im^lc^Jf 3 *u ^^ftTC^^^^^nic i ^iS»$fflfb^^li, Zr+Si 
» Zr+P, Z r + P + S i tfoUKT-J: 9% < f£JSf£ ilZ Z k ICS 0, Zr^AUtttt 
L £ if □ Z r $ -t±1*lc P &£//Xli S i $ € Tz % £ \z \t H & i3S( $B1 ft ft 

ttttJlJISftft^. Srfc. 6» 6» * ift * tt . 4 m a s s %W± (^IC 1 0 m a s s %W±) 
tf>Z n£#'fr"t§lffi'n-&lc£?v>T J: OMkfcft. ftfc. S i li Jft$&#J* § v> C k 
•b . n-^-iS^Bf ic^uT Z r Icftff LTWti 3 tfrtif* Ln. C<7>Jt£. S i t . C 

ti**S5S*^ao«ltl[<?)tfiOT*i^'o. iJiBLfcZ r klaltflc, : 2 ~ 5 

0 mmSfg) XliM^t! (/¥* : 1-1 Omml^) *>BN&t LT . vg»*P ft ic uT 
fl!l*>JR!B (A'-y>ttXli^7 -y -7ft*) ^TJSffilcSSL fc J» T iS 3 4 * 7 IC 

[ 0 0 4 3 ] 

m 1 -li? 5 % Bfl & B go| £ & ffl ft ic fcu T ^ , P tt* k icftj^-f > 

S i £ 5 . Omass % * @ £ T iifJ ic » -t & k . 8fi| £• & # 3fc !ft tt T* £> ZMft • 

flnl<|£fr*{&T-t£ c k ic&s. Sitf>»a, s if <7) jg n '\t * ft ± $ if . 

icfcuTti, Si *5. Oma s s %*je*TiSJm LT>b*to*lc JL£- 3 fc»Stt8'b*l 

S i ^±k LTtt»ft»(ft*»Jf $*«BISTi6/in-r*»l^»3*iwac)l 
JH^^ic^oTU. mm • »ftfti|tt*w4ftt^(ftT*Rr&l!Sk:«ilW L o o^ p a H ^^i^$fflfb 
*MB*«l*(!9tft»$**fcAlctt, P*#«$*Srv*J»£lctt, Sil^l. Omas 
s % W T k L T < 60 ^L<. 0. 8ma s s %WTi: LTfc < Off i L < , 

$ P % W v3s g -ti- S Jg ■& iz It . 4 . 8 m a s s % Jil T k L T is < <7) **ff H < , 4 . 5 m 
a s s % W T t T < <7) 6» «k •) *f $ L < . 4 . 0 m a s s % k L T < <r> 6*ft3i T * 

[ 0 0 4 4 ] 

lf:6^T, »4&V*5Jtlliafjll^"Ptt, P**SSM*S fc!5klCffi|*>*, Si 
fi * 0 . 0 1-5. 0 m a s s % tf>$EBfl IC feu T Pff h H tt ic IC U T L T < <fcg 
^JxlJ, 4~3 Omas s% (ifH<lJl 2. 0-26. Omass % , £9 
ft? * L < 1 6 . 0-24. 0mass%)(OZn#aTT'Si^2. 0-4. 5mas 
s % ( #f % L < U 2 . 5 - 4 . Oma s s%) ^^jD^^t, f ^^L-*tSi$tt 
4Pb. B i ^^^^^ i+^rv^ii^ic i>\ P b •&±&\z$1ft zmG tffl$<r>*km&*B 
ft-t Z> Z tfrT'Z 2<b\Z. P tcon^Tlza^Xlts ffftfclftfiUttfcWi*-** C k 6* 
T§Sk^lCs Sffi3K*JRa«9«:v^ LSISlcaftiHefft* c k 5. Cu-Zn-Si 


££&lcte^T#fttS*S k ffl. rffltt. P b tt? k tt£ < !ft 14 *>* & S 6* . Pb¥i^k|9] 

t«h*» < ^» s nfc«iiH*± i; $ # c*nsy%iitt) . *n w is flt *> ft ism 

Tets *) , z<n <fc i £#jmtt> ^H^M^HS c k £ J: oT» cfc •) Sfiiric?E»3 ft* 
Ckic&a. -t#t>*>* 8jBfi^»Wfl:c * 0 . ««. r ffl**Hlc^Bf 3 ft .§. -o £J - ic # 
ffi-f « C k lc&£ 6. -7? . S i *l?<b»JNBft7C3SSk LTffiffltiS 1 ~-^3 & 

H»£Ar£fcv>TUL Z r <nfrST?»*l»*«inffc«ll6*#fc»a tt«fc*>£tt (P£ft 
^3 i±&uiii!r) » Sil%0. 0 1 ~ 5 . 0 m a s s % k LTfc < 0.0.2 
~ 5 . 0 m a s s % k L T is < C k fc**T Z L < . 0. 3 ~ 4 . 0 m a s s % k L T < C 
tfc'llitflK, 0. 4~1. 0 m a s s % k LTfc < <o fc* it 31 T & *) s *fcP*#^ 
3tfSif£-lC&oTZr. P <W#aTT»*(S ft««ft»»*Sft*(S C«flT 3 * * fc*>C 
tt . S i 150. 0 1^5. 0 m a s s % k L T < *K 0. 3 ~ 4 . 8mas 

s%H"Cb<:k* , fflL<, 2 . 0 ~ 4 . 5mass%kLTU<Ck**«J:0*fiL 
<. 2. 5~4. 0 m a s s % k Lite < co fc* g il T £ . 
[ 0 0 4 5 ] 

3 <blc, S i £ Z r XttZ r . Pkft^3tf-5CklcJ;»K Sailo44 * 14 £ 
J8f^W%4i* C k 4* < ^D a a*i^M^fb^i/j*KllcEl^fcy)lcii, S i^tfi [Si] 
mas s%£. lafiLfcttHlctev^T, P 3 * -5 *>»S L T Z r <7>^1rS [ 

Z r ] ma s s % k co ffl ic ift<7> J: 7 4 1 fafrfciL't -6 «k 7 lc$£LTfc < C k ***f * 

tft*j^. « 1 ftl^BScKIH^^tftoTtt, S P §^"^3 tt&uii^ictt 0 . 5 

< [Si] / [Zr] < 5 0 0 0 ( if? £ L < tt 5 < [S i] / [Zr] < 5 0 0 0 . <k 0 
£ L < tt 1 0 < [Si] / [Zr] £ 4 0 0 0. M ic tt 1 0 < [Si] / [Zr] < 

2 0 0 ) *> HI J: 7 IC^JELT*? < C k * L < . 3i£P£ft^3tf£ii£- 

ICIJO. 5 < [ S i ] / [ Z r ] < 5 0 0 0 ( fcf i L < tt l 0 < [Si]/[Zr] < 4 
000. i'JffiKlJl 0 0< [Si] / [Zr] < 3 0 0 0 . gil lc tt l 5 0 < IS 
i ] / [Zr] < 2 0 0 0 ) tf>ffl# «fc 7 iC^SLTfc < C k Lo. 

[ 0 0 4 6 ] 

£ 2 fEBfl&Sllo|£-£lCcf>oTtt. Silt, P*#*3*4v*»£k:tt0 . 5< 
[ S i ] / [ Z r ] < 5 0 0 0 ( iff * L < tt l £ [Si] / [Zr] < 5 0 0 0 . J: 0 ff 
£L<tt2<[Si]/[Zr] < 4 0 0 0 . Jtillctt 3 < [Si.] / [Zr] < 2 0 0 
0 ) *>RI1& «k 7 IC$S LTfe < C k frttf £ L < . £ £ P £ ft 3 -tt £ if lc tt 

0. 5 < [ S i ] / [ Z r ] < 5 0 0 0 ( ff * L < tt 1 £ [ S i ] / [ Z r ] < 4 0 0 0 
. J: >) £7* L < tt 2 < [S i ] / [Z r ] < 2 0 0 0 ) <r> M fa 3a -f -6 * 7 IcifcSLT 
i'Ckt'lfUu. 
[ 0 0 4 7 ] 

3? 3 &«JRHiB£&lc&oTtt, Sifi£. 0.5£[Si]/[Zr]£50 
00 (4f JL<IJ2< [ S i ] / [ Z r ] < 5 0 0 0 . J: •) !ff I L < li 1 0 < [Si]/ 

[Zr] < 4 0 0 0 - ft i§ lc tt 1 5 0 < [Si] / [Zr] < 2 0 0 0 ) ^ifl^if 
S £ 7 IC i^Jg L T < C k t L u . 

'[0048] 

»4 %HBflSC®JH^^Ic*>oTtt, S il*> P%^*L&o*^0. 5 < [Si 
]/[Zr] <5000 (^f^L<tt2< [Si] / [Zr] £4000. =k'?^^L< 
tt5£[Si]/[Zr]<2000. ^31 IC ttlO<[Si]/[Zr]£200)^) 

«>: 7 IC^SLTfc < C k * L < , Zfz? ^ -ft ^"T 4 if ^-ic tt . 0. 5 

< [ S i ] / [ Z r ] <5000 (W$L<tt2< [Si] / [Zr] <5000. i 1 ) 
ff* L<li5< [ S i ] / [ Z r ] <4000. Mlcttl50< [ S i ] / [ Z r ] < 

2000) m fa t) i f& i -r * <fc 7 ic-^suTfe < c t vvtz 1^, 

[ 0 0 4 9 ] 

»5ftflBaiC»^^lc*)oTtt, S i fi%s 0. 5£[Si]/[Zr]£50 


00 ( $T £ L < 12 1 < [S i] / [Zr] < 5. 000. ^ifU(a2^ [Si] / t 
Zr] < 4 0 0 0> Hillctt 1 5 0 < [Si] / [Zr] ^2000) ^Bft^iSiti 
J;7l:a£LTfc< c k frtff- iLu, 

[ 0 0 5 0 ] 

.k:^. Z n ttZ r tf>SHfc, Btffcn **Wit Lfcffititt . B«. It* It It 

. *9Jtt*fiI±3 ttSi^T*^* 4 , Z n 0J*.ti\ CutZntSi 

. A 1 . X ( S n . Sb, As, M g WfrhMKZ ft* 1 ft JJl J: 7C J* ) . Y ( P b . B 

1 , S e , T e , F e . N i . Co, C r <f «bJBf?$ ft* 1 BIW±^7C*) *"bjiJR3 
ti* 1 It ISI ± 7C JR i: *"94«H^l:ov»T 12. ZnW^^)7c^«t*l CCu] CS 
i] [Al] EX] [Y] mas s%*'6 0< [Cu] - 3. 5X [Si] -1. 8X [ 
Al] - 0. 5X [X] + 0. 5X [Y] + a X. CMn] < 9 0 <r> ® i&Z 1f* h J§£lc, 
Z r t?JkU/S i k * 1)1 ft 3 it -5 C k ic * Z %^®im<nffi£hn^%kmit*mdhTM$k 
®\zmm.-fZZ k jt?*T-§ -So c<t> j; ■) £ fift » ft 7C <o « fln ic £ 6^ H H H ^Mftlgl2$3c 
HiB^^<?>fll^7C**K:fl?^ L , ft \z. Zn£3. 0 m a s s % W±**"t * *f u 

tt iNfl ft * m * ± T , 6 1 < CCu] - 3 . 5 X [Si] - 1 . 8X [Al] - 0 . 
5X [X] + 0. 5X [Y] + aX [Mn] ^88TJ»4:kft»jffib<. 6 2 < [Cu 
] - 3. 5X [Si] -1. 8X [Al] - 0. 5X [X] + 0. 5X [Y] + aX [M 
nl<7 2T-&ZZtfr&*)tfZL<. 64<[Cu]-3. 5 X [ S i ] - 1 . 8 X [ 
A 1 ] - 0 . 5 X [X] + 0 . 5 X [Y] + a X [Mn] < 6 8 T*£>£ Z k *) 

. 55icsa«flB6»«b»iii*r *Btaa/x*Et&'f c t a* -eg tux ft tss*ft»«fk** 

±E&j*lCfev>T. a [Mn] k [Si] k o T£tf> "b ft 

* ft T? & »K M n fi ** 0 . 5 m a s s % W ± T- o T o 0 . 2X [Si] < [Mn] < 
3. 5X[Si]<7>k§l2a = 2kU C ftJil ft <r> % \z 12 a = 0 . 5 kt5. Z 
nlci2. c tt££1ri-£lS Ttf Sttfl&***> 0 . 0J£U\ 3 0mass 
%^Znt*jDt4Cki:i 9 » *£8sl * 0 JKI 1 5 0 'C TW * C k fc*T- % . 

Wffl f*10 ( J IS CAC406) & *) 1 0 0 °C T ' W * C k % h . Lti'-oT, Zn 

*#ir2 c k ic «k , ^Ajautcs-t * x^iu dpa x h *? m w& m * m z z t t^m 

t»ati:kft»TS«. :^)j!74Zni:J:«SI*tt, S i 2 € * c k \z J: ») , 

«k o m^izftwz ti*o 

[ 0 0 5 1 ] 

Z n'£*«»-f -5 cklc=fc>)Xl2ZnkSi kfcS/jn-f * 3 k \z * 0 , fc&HaMclfc LT 

H*^**^*B (*^2 0 0°C) \zTt)**) > ^ItfflV^fcii (fficJE$jfi§. ^MX, 

* h , tSV'JvH) ib*&3!# iftlCf&S n X h ffi*>«bftf£k «r *? , JftlcM5E*>ti*rT*>S 
-T^vhyi'l 7 £ T- rT m tt -b 5 7 'J -v K IC o o X It *SH«MIT« attfltt 3 il 
5Cti^, @ffl**tti(Bfl:-t**fJllSk:1f »c#f ji?**. ^Jilf> Zn: 16~2 5ma 
ss%SVSi : 2. 0~4. Oma s s%*#ft5Cu-Zn-S ilS^C*"} 
Ttt> ciilcZ r &VP*$*m3**z kCJ: •) , Mifi«<i»fl8 5 0'C JTTi* 1 ), 
C<30i!^<7)ffi:T#lc «k 0 . SffifcF e&#W<n«ffl*ffiffl-f *c 6. tfc. Zr 
»VP**»Lfciac u-Zn-S i Ife^i^^lc * o T ti . ictelt 6 
ftfift«0. 0 1- 0. 0 5mm ( ¥ ±5] IfS H a H n % ) CttWftS *l6fc«>, S ii 0rt l/j \Z ft tl 
, =. r * -v h i -i ~f ^ T-HTfig £ * S . 3 "b IC, ii!£Cu-Zn-Si . P b 

B i «*«Ci8/inLfcJH^^k|igv^*fflW4«:fiiJtt ( *7J H!J ^ ic it * t?] m <n ft Bf '14 ^ 

is *n gy ffic k tt # ic fs n 5 ) * ^ l .§. o a e (?) ft ± 6» 9 j» 6* ^ nr ic s v ^ -p . M-tTj By na i 

h > XMX^t^h ygjg«Ji, &f£Mm\z t X WtM %mttT'S> h t^JLi. f§ L > 
Z n fi^iS$ijT-**/i^f] B H B ^ 0 ^XttSSaft^fflffliaft* Plflicftii. z 

r k FJkU/XltS i k co^-^ic ,k « ft til ft ft fi£ tt % k^»3 ft-f . » * Wft ^ S *i fflt 
JfflftliUmL^o. 


[ 0 0 5 2 ] 

Hit* M g ■&$ : %~tZ «b tf> T* & S J§ £ , f <?)#*fittO • 0 0 5 m a s s %W±T£>£ 

ffl $ C k fc'^U frfrZ X ? y v 7" flic li Sfi£# (ffift/ftfr) £ ftTu & C k 
-S'l^Siilg*^ < ftoT, Z r **Slci: oT$93ft*Jt*U**5. L^L. Z 
r m Ai)IC Mlc 0 . 0 0 5 mass%Jj(lwMg*tt3tTJf<L "}gi§*^S/ft 

, m g fciflwic^/jn-*-* t . z r k ra«c*ftUT, m\tm<^^ % ^^m^mmxm-^^. 

CS. ftfc, MnKouTt, M g !5 kT- U ft o , S ft* fFffl 3 . 

. [ 0 0 5 3 ] 

Zfz. Sn^ Znk|B]tflc *a?tttt«ffc»Sk:-5-*. Sf2Wtt'>ftv^ Z r k P 
&<7/XtiS i k ^&7TMiMftMfbtll^£?Eif I"*. . SnliMfittl 

[ 0 0 5 4 ] 

A 1 tt if «E tttt G] _t & V Z r *>»ffc. Kfto *^l9jih£il] 9 . Z r k Pfttf/ 
XUS i k c k ic «fc S»3tSKt tolt**gfifitf>H[*4«*ft«i*k:ftff ft 

A Hi. S n kHJtJlc f > F 7 O t-a£«<? a , «5£ltt$ 

[ 0 0 5 5 ] 

£ fc, F e , N i ioTIJC r , Co) 6»&1r 3 ft £ if a. C il^^^^SM 

» *SHft<o»iNHb£EI*J:T0. 5raass%WT (ffSUUO. 25mass%WT 
) T'f)i;i^H^. c ft h <r> ft m I 1 . M fb 7C f& - ffi T li i> 5 a* . ^ flo ick 5 tft 
*BHb#l3ltf>'h3 ft t» •) -SS*Si.T^/in-r £ k § ICC Zr. Picks 

ffiattttttfc (If ICi, Zr. P. S i ic J: * «S g i& » iNH <b ) £#jtf* SMTCiHk LT« 
it4*WT*4. tftt>*.s if^7uH^a-^'*^ 0 . 5 m a s s £if&ICC 
Si*7cJR**Z r * OffftLTP k fb£-^£ £ &m , P &mVl 3 ftTMft #]H<7>t£ 
kft&Z r -P fb£-^fc*±/£3 ttt, Z r &VP^>*/JDIC J: *JjSattw««fb**ttW«bn 
-5 IS ft ft* £> & . 
[ 2£ Bfl <0 $ H ] 

[ 0 0 5 6 ] 

aK«£&tiU Hi«Zr kPfti[//XliS i k **#1r 3 ft 6 fflifc k ft * Z k ic 
J: o T> M gk © f b Bf lc It 5 ffi H a p ** <?) Bfc « f b o ■* 9 !8^iik:fct*S*S&*i<7>l&iNllrt:*-7 
? nffiifc<n Aft «b f ^ nffl&lc fc^TtilltS^^T-i) 9 , M u& k m^lt 

m*m-t-tz®3inM£& (m^&^Mm^nm^^\za^xn^.t zmm t z r 

, P, Si. Zr. PXliZr, S i < ) Icit LT, W/3»<w4ftt 

^ ^ *i IC |S] ± 3 -frS C k i!>*T§ -5. HiaSPiT-^^ B H Q ^^8»^fb^^3a^-5 t^T- 

jH, # if* ^ <?> /in I % ft 7 J»£ic t . f «?5 /jn X % 4f lc ft i z k fe*T-§ 
[ 0 0 5 7 ] 

* % us ic j: ti ic Mitw c»a»ifi, &Mmm* i&mmm^ mmwm* n^-v^b, 

US ft. «*ft. «8tt<wRi±, fc»4ftt«ra±, E'I4<t>|S]±. ^jfXPfi (3*<m. Vitft. 

iin^) 9 »Ts ^Mftff^^^^ft^^. ^sff^^ft-ttco^ 


»t» H&ffl7jnX*/>*'h3^ (6 5~8 5%WT) $f i* ffi $ 5c £ ic fltttt 2 ft ft ^ c k 
«b « li fi^/in 1 1 «k 6 «iW ft* H S C k 6*T * ft v» t «b . JB H & 6*» INB T ftnltt & 
V4&ttk:ttftfcJ|DX«»*i»* C k -5. 3<blc. fcffl ? *> $ JI2 A6 £ £ L u fcab, ft* 

(»ScH*5|£&) TMiMflnX (&WJEE5S, Hftffllfffi. M#) %tT^#4v»^ 
SJtv^tttf fc&ttlCfcuT t , S»»II%5r*4:-t*C C *> * 7 IC , * 

?fe ufl <t> K S HH £ £ l J . ffHHr. flol*Xtt:n*>w«*ttkLTffIi:«fflf 5:^**7 

*»Ji«ft (MM) icouxii. ^SM^^Mff ttitt^teWttk IB] # <?5 *S B H B ¥i )£ 
. ftS^ftSCt*^, zft>b]¥aft> (XttC*i'b*iRttfik"t**itffl*tt) 
^f\fflu n p k LTfl!fflt4 - k s ffai*^»Iie%«lS"t4 C k **HrfiBk ft 9 . ± 

*Sft$S!fF3 * h *>fttt& Vfx^/b *-<fc*E S C k S. 
[ 0 0 5 8 ] 

t:%?, t£*^>»*fl:^^, Wi'ttlllTjffi^fc (B) <7>Mft¥>£lc <fc oTli, IS 
p H B &<oMft:£#IBlT-§ fc k LT t . «-F^#n (E8BI!9ftaK«ft) *>JfcJftlc J: 9 '< 
7 f±±ffic7)^m*«ft 7 c k left o 9 . %Kto«|Sa±LTtiEtt**attftT Lfc 9 
ft Lj^L. *»W|lc <fc *«ft*i*>tt«fl:?tt C<7> J; 7 ftWH*£ i; Z Z k **ft < 

. ttflfift'ttWfllSnftCfcCJ: 9 . » ig 1» * tt ii 1± flu X (*»L*>?F) * tfl fill flu I L fc fll 
t *<7>/mX n B DSHa*H]!B?y&'b6*?& 9 , /N * 7 tt±H 1 ffi h &tfT'2h £ . 3 «b Ic . * 
ItflBlc J: 9«iltt*»»ftLfc»3B» (itiai) tt. JftffiflM8&. (E2i*&»Jft. x 
p-^3>na-^3 >^icjht-f &iK&'l£ic*iy>T<g fts ^ <?> x- -5 „ 

[ 0 0 5 9 ] 

ft 1 ~a 5 \zfFtffl.f&<r)Mn&N o . NNo. 5 0 M V ic m □ N o . la~No. 
50a (No. 3b. No. 34b. No. 3 8 bfttfN o . 3 8 c *£t?) J: 
7 ft M J* A . B , 'HUB fln I ft C . D, E&lfi'lF, GHTlfc. C C \Z . H^4No 
. Xli. H^4No. Xa. Xb, Xc lc£**lftv*»iNlUfc7C*8l ( Z r k P&tf/Xli 
S i k*p«bft*) Xlif tf>-gBtf>7GiH£BkoT s mriHc** MPkMS&N o . X a . Xb 
, X c k|BJ-k -f 6*ftW^a)IIH#AT*»*. JB^&No. Xa, Xb, X c \t 

o. X k — k tS.tSSia^TiiS. fllitt* ttKS*l3£&No'. 1 a lis tt»ft7C 
mm<n-mX'3h% Z r L ftuj&fc&uT . ^^7C«*2ScMJIal^^N o . 1 k IB]- k 

-T £ t<^f*2i. MIH^No, 3 8alJZr, P £ L ft Mh> T . 

tSII^No. 3 8 b UP £#1r L ftuj&fcBfcoT . * tSSIjHn^ N o . 38c 
liZ r SttLfti^ftv^. (Sftlts KSIala^No. 3 8 k^^7C^*|B]- fcti 
t ^>T'*-5o ft Js . m 1 1 7 lefcuT TN o . Y a (No. X a ) J T ^ M 3t M HI 
££No. YalJ. SSrsl^^No. X a k |BJ - <7>Hb] *> S z k *.«n* L T . M 
£ li* H Hcfcu? f"N o . 8 a (7a) J k 5 $ Sc M HI £ £ N o . 8 a UMB(M 

HJ-a^No. 7 a k ffl-<r>mu&~?&Z. 
[ 0 0 6 0 ] 

mi%A\t. a 1 ~!H5 lZ7jk-tmi&<n-&&tf# (No. 48-No. 5 0RUN o . 4 8 
a-50a^l<) **«*PTiBWLfc±, 2 0 0 °C IcT'tft L fz$kM$%Mlz Z k ic 

J: o T^"bti^Rttff$^ (itS: 4 0mm. : 2 8 0mm) <r> ^ <r> x- 3h h . 

[ 0 0 6 1 ] 

ISfi&Btt. il~S4 ic^i-ffi/^^^^tt^ (^1 5 lc«^$nftv^AN o 

. **Sl*PTig)IPLfc±, ©'^IcIUjAtyC k IC J: oTi^tl/;, *fl«lAk 

|B]-^R1$ff^ (its : 4 0mm, £3 : 280mm) <50^^t-*>-5. ft*?. §^«8A. 
Blcov^Tli. gatir t. h lc^SftfR*«l3BUfc. 

[ 0 0 6 2 ] 

f L T . M A ic -o o T S » ID f t ^ ic J + * m & Tk V jg H f t ^ <r> m U W Ic 1 1 -5 ffl 


±5J H fi & 12 , ftl^O. 5mm*9t<wt^lcov^Ttt» &HMfi!£ f£ffl L T iJ£ L fz 
. St 6 ~ft 1 0 ic^-tii •) ?£>o fc. WiSBto^Tt, Isltiic, & 

« © ffcuf ic felt s «] h b h& vSBill ftft^Sfi^flRlc •& ttffitt* 3 k « ic , $ri$ 
B^4« *SP^**n»r LT , f^^M^llTivf^^Lti, f o x -v * y ?m \z is 
lf&m&n<r>¥t3& (¥««S«fc) *HIJ£Lfc. f f>«S*tt. * 1 3 -It 1 5lc^-fii 
If fof:, 
[ 0 0 6 3 ] 

it, SMA, Bi^J IS Z 2 2 0 1 fc&m-tz 1 O^SrtSft£r£ffffXL, Zen 

gi^BS J&Vft VfcfllJSLfc. f <7>*53lt2, St 6 -St 1 0 fttfSt 1 3 ~St 1 5 
ic^tl 0 o fc. gfi&BlcouTt2PJ£-tf-f , HiftAlcooTi2 

-gK^t^lcowTPJSL*: (iSL4i^flifi6^Sl OtUwT^Lftwlp, £ 
II: LT^S) . 
[ 0 0 6 4 ] 

St 6 ~ft 1 OJkVifr 1 3~St 1 5 ^'bnfl^&£ 7lc. & W Hal £ £ 12 , **>$6 4r&*. &ft 
WTt««ft3 ttTfc 0 , »«Hfc7e**;&ii*'** - t\z J: 9 , H 51 & PS T *S HE * * *I 

icM<tT-§ set 6*awsn<b. 

[ 0 0 6 5 ] 

Zti<h<nz klb»«baWS*i* J= 7 Ic , fi]a^JH^;MI&MfL[2 , Z r . P. S i ^ffl 
n6»**»T^*-t* C k IC J: -> T ttXttP A VS i % » "t -5 C k (C J: -> T h 
Z k 1\ Z r tP&v/XliS i k*Ht5:ki:*oTtf)AllSt4i<ofJi 
») . iff IC, Z r , PXliZr, P . Si t^ttS CklC^oTJ:*} SB V 4 BR W ft 6* tf t> 
n^^Ti>S. ftlC. SR^ft^iglSH, nz®lfflit7tm\Z J: 0 , Zr+Si, Zr 

+ P. Z r + P + S i tf>KRT?*£ < 4oTo5. 
[ 0 0 6 6 ] 

t:^f> 0h 05. 0 7. 19, 01 1 0 1 3 -0 1 7 12 , ScMJ0£'&N o . 
3 8 ~ N o . 4 7*^4iMA^i';f> Tf> 0 > 0 2 ~ 0 4 , 06, 08, 

0 1 OS^Il 2 12 , SSISd^N o. 38a, No. 38b, No. 38cS^No 
. 3 9a~No. 4 2 a *>»*>«r4l»J*A*>x y ^BB^S?**. Ctlb01~01 7 
*>» <b Hi 4 * 7 ic, $3cMffl£&lcouTl2MltiHlc:fcl+£ = * p ffl « 6* H & ft * 
Kttttflfci^l 4 ^ hff^kfr^ToSfc*, &M^£4lcouTI2$M3tlc:fctf-S 
v ? DfflifcjUfcif 5 * pffi^ltcoMtllctev^TtmfflftJb^m^ tlTfe *) , f > H 9 n * -v 
h 7 - ?ff^Tl2& < , f>^0 fc'frBr 3 ft £ ff^ X 12 R ff=> , fflPJffctt* +?ff^, 
tfftff;tt€L < \$£ftMMWi*%LXis r ) , Rff*ttXl2 zftlcj£u#Rff2#t££ LTu-S 

o 

[ 0 0 6 7 ] 

iia**o«Tii 9 &^%&®it'&<nnufcm\z}stthmmmi)*mmitm 5 0 %w 

**2 0 %WTT*>o.T /Jffla* k . y, 5. m *BtC*B$ ffcLT u-SttfO ico v>T It il^SRiW 

7 4- ff«|«« t J: 7 " IC L T < C k Vtt? £ L o . 
[ 0 0 6 8 ] 

6 1 Oktl 3~H1 5 t * It 1$ -T *l 12 Dfl ib 4 J: 7 IC , &M^l^^lco 
12. M«IA. B^fnTtllctev^T't , oSHl (1*$^^^) & IX^^^ Ktl £ fcffl L 

j:tii2. m'M%:ft\zt5jih?fa&'n<n®imit*® * c * **t-§ , n^^^js^ii^f^^.j 


[ 0 0 6 9 ] 

£ <b\z. Si 6 1 OJkVfkl 3 ~H 1 5 a><bBfl<ba*ft J: 7 aHffl^jfett, cttlc 

ut li *S ic fa X LTui. l/:i<oT, Be fi <o B i 1 7C ^ £ % fln ? 5 c t ic* o T tit , 

ft&izm&®* JkB-t z t a*£ < ft < , t? L 3*S h h h ¥i <o M ft ic i 9 gi&ft 

tta»isj±-r* c t frmmz n*. 

[ 0 0 7 0 ] 

ft*?, $i&A. B4'<7ftiLfcl::* 4 aKti n &AZ o u T tt , ft tit* ><7ft±* 
[ 0 0 7 1 ] 

mmnvxnc, d.. eu. ma* 7 s o °c c fm & l t m s w att. an x $ w as ■* 
c t \z «k oT#«bn^jf asttT**. i-ft^*>, & rai x tt c a . ain^No. 2 

4 . No. 25, No. 30. No. 38. No. 45. No. 46 & VfctRS»£&N 
o. 24a. No. 25a. No. 30a. No. 38a. No. 38 b ^$fi&A£ft ft 
Jt : 4 . JplI* : 7 5 %Tl¥ ttS-t 3 k ic J: iTl^ntll 2 0 mm*>*lWtt*>ff ilittT 
* •) , **m /ID X D tt » Sli^^N o. 24. No. 25. No. 3 0. No. 38. 
No. 45. No. 4 6 Jkum&KMS&N o. 24a. No. 25a. No. 30a. 
No. 38a. No. 38b *>Hi*A*ff Hilt : 9 , /jnX$ : 8 9 %Tffttit: t \z «fc -> 
TfB>«ottfcift& 1 3. 3 mm *>2Lt$#tf>ffili fAHj 1p X E li . &nM£ 
^No. 24, No. 25.- No. 30. No. 32, No. 34, No. 35, No. 
38, No. 4 5, No. 4 6 TkUffl.StW.Ma&N o. 24a, No. 25a, No. 3- 
0a, No. 32a, No. 34a (No. 35a) . No. 34b (No. 35b) , 
No. 3 8 a, No. 3 8 b <r> ffiM A % -30ft 5 1 0 mmcolSf ffl Aft <0*iJF2ft tc l±i C 

t \Z & r> T'&htirzmWltt'Z&h . 

[ 0 0 7 2 ] 

-eLTsSSital^-^No. 24. No. 25. No. 3 0. No. 3 8 Jkum&MMS 
4No. 24a. No. 25a. No. 30a. No. 38a. No. 38b <7>S&ISj/jo 

xnc, dicout. ±mtrztmn\z lt^mm&^pjs-?-* tn\z. j is z 

2 2 0 1 iz&m-tz 1 0 ^Mgft*£$flX IT > C^SftSft/tlcouT, TAX5-iS« 

ftttttic 91 fir oTifitTj ( 0 - 2%H*j)\ 91 ScVttv*PJ 

£Lfc. f^SItt, It 1 6 IC^-ra 0 T'&itz, ft*?. $$rft(£tt. No. 24. No' 
. 2 4 a <7>&Mfl)XttC . DC3UTW»l£Lfc. 
[ 0 0 7 3 ] 

&mmiiaXttC . D . E tcouT, HfflifcJIB^fffli (iUT^o nty^Xmn 
£&H:iC J: 0 ft ft o fc. fw^lttl 1 7 ic^-f ii ItiD, ft 1 7 lefcuT 13 , 
Affile ^ < XW<n ft ufc<oic out \t TOJ T* x - SB icXWtt 18 abatis ^^^1141 
u -< * *>»iblSJHtf> ft ufc <oic out [J Ta.J ?. ftSfl^ft §&a*7 zVi\z ft o Tv^f . 
I141^^J:> ^I^^^t^lcooTlJ TXJ T$Lt. 
[ 0 0 7 4 ] 

£U 6 * <b fli a* ft J: 7 ic , »aMIH£&C out U . /jnXttC. D Ic fcit -5 ¥M ii 
tit$J*Alc It LT'h 3 < ftoTusa*. -f-^ffltiNBftStt. ijnl^ : 8 9 % Jjn X D 

ftatttt^aMftft'Sftmifiictftonftvo . ajUH^Aicov^-ca. mxmvb* 

u (75%) /inlttC fc/inX$<iOSu (8 9 %) /jdXWD fc T* , ttlBfbft 6»J6 h 1* 
ftv^IWCTt, aaI*wWv^*aK«^^»iXttD J: 0 «b ¥ «S H *& & a* * £ < ft o 

tu4, $>b\z. aM^^-^icouTU. $n&LA~e*js /]oi$^iotain^^»itt 

D cfc •) ¥ W fiS h b h *1 S a* IB] ^ 1U T i: ft oTi>4. 
[ 0 0 7 5 ] 


(-%k\z. 8 0%W±) T^oILiiuliDlftlco^Tt^ *S H H B *i <7> M ft IC * £ ftlttf) 
*«ftGl±*EI* c i: )b*T-§ S. & 39 ft * Sffgft (ft ft MA) 1= 

ztWB, ft H5#c7)/jnIX#.% C i: **HrflBk 4* 9 , ^ « «r III ft a x h *> ffic IS ft 

V£x*n, - ft £ 0 & 3 fc i>'T-£ 5. 

[ 0 0 7 6 ] 

%fz. MSHIn :&lCOUT 14, JgHS/jDlttC.. D. E ^ fBJ ft lC V > T *> , ^fflJ^flglCO 

o T <r> ff fifli ** TO J Xlt Ta J ?J>-5fc*', $ & K H§l £ £ N o. 1 a ~N o . 3 7a ic o 

%ir* t rxj ^iffffiT-sbofco c^ch^^ aii^4?a> ft «L<f>g a 

£ ft £ . 

[ 0 0 7 7 ] 

mm (%I ACS) 14 s WffiWMMKM<r>fcn\t&fii (17. 241X10-9^0 - m) 
[ 0 0 7 8 ] 

ftn-lts: kcioTil, < ffiT* -5 * ? «r c i: a*£v* c t fc*HW ^ ft*. 

[ 0 0 7 9 ] 

mi7iin-y3>an-y3>fn, r I SO 6 5 0 9 J ic ffi.%. £ ft £ H£3EMllS 
tmMJkU r J IS H 3 2 5 0 J CMS 3 ft S ft Jft fcfefij ft ft 4 o fc. 
[ 0 0 8 0 ] 

S*ttTT3%<o^fi**l 1 m/s iftil T i T T , x a - y 3 > a a - y 3 > t- * h 
[ 0 0 8 1 ] 

n SO 6 5 0 9 J *>J»aE*ftJStt«B*k:onTli» »J*A*'b»lR Lfc«8* 

ttKtl&A. iim^H^x > -J -jftic «k 0 12 0 OSiTiSfJ&Lfcft, Cft£*i&*4>-?jS 
S*r5fe»LT«»Lfc. ^ < LT»"bftfc1ft*ttHBAi*8*. 1. 0 %^)Jg ffcl? 2 ft 2 * 
ft® (C u C 1 2 -2H 2 0) c7) tK >§ (12. 7g/l) +Ci*L, 7 5°C<7>iSlt 
TT 2 4 Bffflftft Lfcft, *Sft4«&»*>JRiii U, f Jft ffi tft JR fcl! 85 3 *>ft*fll (ft 
* H£ 3E £6 Jft 2 ) fcWSLfc. f^*S3Ui, H5 ~H8 ic^-Til 9 T&o fc. 
[ 0 0 8 2 ] 

rj is h 3 2 5 o j <7>mt}mt&mtiu%kiz^>^i: ^^A^^if ixl^ax 

(« : 1 0mm, ^3 : 6 0mm. 5 : 5mm) 4 5* £&-tV^ft(JS! 
ltt»T-* : 5mm) Kffift-r* (^I^J5Sf5ft%ftfln-rs) ir^lcflftflg. 
L/i±T% 12. 5 %c^T> ; E^T^< ( T> t -T^^fi^/^TKT'^P^/i^^) ^:Aft/i 

iMM^«0SiJft<7)*^^j£;^M( 1 0fg)TH$U fllJELfc. f^lS«tJ> ^8- 
HI 0 ic^-til •) T & o fc. i8~il 0 tcfcv^T tt, t y t - TWE5\*T'cr>Uftnffl 

t)*2mmx'3hz>i%£\zBnm%mtivm#>>btirzi J <n\z-z>^T\t rxxj 2^raisai^ 


lc te u T tt SU ft ib-n Sr o fc 6*, 8 nf n ^j@^r ic *j T li Bfl Hf & fij ft «b ft fc 
tx^tcouTU TX J T* x 8 Bf fflii&aBf tfcn^Tttaifta'&to^ftfcitP-a fob*. 2 4Bfffi 
i|S ji Bf lc o T U Bfl bs & ffil ft <b ft fc «t <^ lc o v» T tt T A J T, 2 4 Bf IB & 5fl «? lc 

v*T t»Jfta*£ <-&«'bft£6 4 -a fcfc^touTtt TOJ T^Lfc. 
[ 0 0 8 3 ] 

WJ:<& j: i «fWilttai»KII*ff 4ofc«S*, S8~S1 Olc^l-fcK, &Kil£&« 
, fSTftt. ttSffff^-jfe i: RIVXB:* ftW±^tm , tt^ : fr-r -5 C ft'BBS ftfc. 
[0084] 

Iff'^F It 115 Ic^i-acMJBn&N o . 4 8. No. 49 ft U Z ft «b lc ft JE* £ $3tK 
ffl^&N o . 48 a (XUNo.'49a) L T II 1* 31 tf> (ft ff iff it lc ioTit 

t^Ti 0 , 01 8ic^i-*n<, -tt^7kil>-9*#£1ri-£ i t<0T-£>6. 
[ 0 0 8 5 ] 

MH¥£g) ^BuieiB]tiic LTpjs-ts £«ic , s»i v ^E£0 1 9 ~s 2 1 ic^ 

•ffto < . ^SlS^Ufe. HI SC^tft < > »!»F w»JM»B6»«bl*WLfcJ I S 

Z 2 2 0 1 1 0^ftS*tf**SJRL, 3 |j\ 1$ >V lc ooT> tz**7-S7j 

ffiK»«t«k«giK«»*tf oTW^j (0. 2%B^3) » ^l!R!ii$&V#V*l8SUfc.. 

[ 0 0 8 6 ] 

ai.UVBl 9-0 2 1 6» «b BB "b £ 7 lc » m^F icooTt, & H Hal £ tt . ft 

fflftlCouT t |S]± LT Lfci'oT, $fi& A lc o o T huM L fcflfcMJH ^^<^^1± . 

fij^ ti * H$i $J IC o u T «t * ^ * £ fi R £ ft h Z. t t)*mU 2 ft tz . 
[ 0 0 8 7 ] 

*»»F<wEffl5C*«I»UT, 0 2 2lc^i-£a<, *<otfl8tg&fr*)flffii;::tel+£ 
img&DfcRISI"** iMt H5 D »r ffl (02 2^E-E*Hc*ft-?$Tffl) ^m^Lf- 

fcZ^.aWJB^&No. 48&J/NO. 4 9 icooTli. 023, 024ftV025. 
E 2 6 lc^-**n < . It g& D tf> S ffl IJ li to T vt «b frT-3h •? XBt £6*. 
4No. 4 8a (No. 4 9 a) IcouTU, 0 2 7, 0 2 8 lc ^ -t in < , u \-f D lc Bfl 

L T ^ W ic |SJ ± "T * C fc**fltS8$ ftfc. 
[ 0 0 8 8] 

i2-i5 \z^-tm^m^^nn ^i$ffl lt ^ -^x h (t 

atur shrinkage test) *tf v^, [*1 V 1+ ^ <w IH & V * ^j£f^lc 

fift'tt, 0 2 9 (A) [C7Tx1-£[]<, ft VI+ffl5^<wJKJBi!»*?B'«b^Tjao*<w*»»Eia5icifO 
T * n y f 1 ^coXRgfe^ CTu&u^^r&J i: L , |1]0 (C) IC ^ "T < „ ^ Vl+ 

^T^^^^Pfi^BflHRic^cfct^^r^^J H, IB]0 (B) lc^-Tftn< s r^J 1 1 

iDT*-)fc. *5cfci>-:tt. r&j*rojT-. r^^^fi j * Taj t 

^ TXJ T'^LTi)^. % is , mt:&t N o . 48, No. 49fttfNo. 48a (N 
o . 4 9a) icouTU, ±KLfc»HfF Cffiffl LfcS»**<» * tffiffl L'T 

?-?-T7,h%4fofe. f^^Ifl- SI 7ft VS1 8 ic^-fifi •) fc. 
[ 0 0 8 9 ] 

SI 7ft V* 1 8lC^-f5'-'7-^Xh^^m)b^BI1'b^ ; 5:J:-7lC, am^l o-^lCOV^ 

TU. f <r> ® < -g|$a* r-^^ 9 ^ ft J X-hZ ij<7>n. * <7)±$$ft\t rH J T'Z> r> fz. -Ti. 


jtuT. *s n *i «o « jhh ft ic cfe *> m&'&frii&tbx&nz 4 z t tifz. *t 

, a 1 7 6* ib W <b *»«r * 7 ic, H#F«Jgiti!ffl LTffo fcN o . 4 9 ft N. o . 4 8 
a (No. 49a) Ov»T^?-?-f^Hi, H$*JF t&ffift<nffimi)*fthtlZ Z 

escaiiai^^icouTti. XRg*** < m^xm^n^m^-^%^ni> z t ieassni. 

[ 0 0 9 0 ] 

»HJG tt. St 5 lc^-t3c®JB£&N o . 5 0 fttf$&M£&5 0 a fcJK^k LTStS 
li; ck 0 ntz±mmn%Q (J¥* : 1 9 0 mm . « 9 0 0 mm , 1$ : 3 5 0 0 mm^ -f > 
=f v I- ) T* h h . 
[ 0 0 9 1 ] 

H ft G ic o u T > >§ ffil U f t »f ic u it £ «J H a H ft V y§ gft HI ft St ^ a ft AS ic # it £ ffl Wl ft % 
> rffiic felts *s§ H $ <5o g SflOeHtt ic LTiJ£1-£ k*Uc £ft 

x-v*>r®£H3 0ftV[23 1 lC7F-t$0 < , WM\&&lfz. Zfz. ®®Gfrh1%U L 
J IS Z 2 2 0 1 icm^l-S 1 O^^&kfrZttWL. C^KttfrCooT. 7U7 
-3!^(i6K!»«Hc **gi»R«»k*n- ->Tifl (0. 2%Wfl) , 31$$ 3 & VttUfciBS 
L Z ft ib tf> *S * tit > Hi 2 lc^"tii 9 T*f)of:. 
[ 0 0 9 2 ] 

ft 1 2ft 1/03 0 , 0 3 1 fc> «b Bfl <b & J; 7 ic , ^ItoiftGlcooTi, 
Fk|B]flHc, &Wm^&lt. ®.&WM£&\zitLX . ffiAttft**ttlcttJM<l:3 ftTfc 9 > 
tfcjflft, M$2ftV#tf^fflftlCooT4>'[£]±LTu£, Ltli'oT, MA&^/Jn 

$ ft -5 Z k ft*filS£ tLfz, 
[ 0 0 9 3 ] 

W±*><k 7 IC *f£Bfl^KMiH&^tt, Z r k Pfttf/XliS i k*»M«*i-6 Z k 
\Z & *) . Z ft <b <0 «( fflHt 7C Jfc X tt f <0-a5%^* Lftv^*»v»Tfl|J«7C**l^-k"r6 

SiSIfi^tttU, S»Sfl:'^wil8i5fia»iV/inX«t^iKfflSa***Bk:/Jx$ <t5 

*<7>*S3i> $&Klffl£:£)b**3fclci-£m±£f5r'bii& 7 z k & < , tfU, 

[ 0 0 9 4 ] 

#f£flHlcfcfttf. Zr+P. Zr+Si . Zr+P + Si £#1rLS:oifl£& (MSCW 
?*>ftti\ * ffl fiK *o fat fa «? -f * £M££lc#1r2 ftttutt**) Z r . P 
, S i z k ic * 0 . ±fi L fctt <»*l8k:3cfI"*S Z 

. tfijx. tt , il 9 ic^l-^SM^ a-^N o. lONNo. 1 2 4IC7UTIJ, Ztilz$ 
t3ti4wZr, Zr+P. Z r + S i XttZ r + P + S i *JU*3*« : *oT, 

t-s s. 

[ 0 0 9 5 ] 

ttSKM^&N o . 1 0 1 tt. H 1 9 - ^2 1 Icjptil^iTC u k S i k 
ZnkP, Sn.Sb. As. Pb. Bi. Se, Te. M g . A 1 . B. T i . C. M 
n . N i . C r . F e *> MR 2 ti fz 1 fl VX h<n %m k % L T i 4 % <r> T- . P^^OSt 
® 8 7C Si! k LTllRt SH^lc liiJSSLfcE^fiTZ r 5»Ht5: k ic ,k 0 
, $/iP^»K®^^^^'£^7E^k LTjglRLftv^&lcttlKilBL/iE^JiTZ r Xtt 
Z r +P */jn*5 -tt-5. z k ic «k , * l£ Dfl <^> K S 10 ^ ^ k 5r"t Z k MnS^/ 
XUN i *»aS^^-^<7)'£^7C^k LT3SJR*5J§3-ICI1, Mn x S i y &V/Xli N 
i x S i y <?)ffn*Si Jb*)NS5 ftStft, C^^^^-^ffi?:, 1 . 8 + ( 1/3 ) ( [M 
nl+INi]) <tSi]<3. 5 + (l/3)(IMn]+[N i ])<n m&frf&& + Z J: 7 ic » 
SLTfe< Z t ib*$f Hu. * if , C u ^K^-ftli % 65~92mass %T£>-5 Z k i? 1 


$fi;L<. 6 9~7 9ma s s%Ti>5:t* 1 J; , )fflLu. $Lft. Z n iOSJ-^fi tJ , 4 
~ 3 3 ma s s°/ot'i>§:tl)'!(fiU, 1 6 ~ 2 8 m a s s $> 2> Z £ b* 9 <f? £ L 

ffiH^Jb*. «ffl. <e«. rffi^&fflffilt^a'att: 30^9 0%(if*L< 12 40^85 
% ) . k *fl : 0 ~ 6 0 % ( *f * L < ti 0 ^ 5 5 % ) . r ffl : 0 ~ 4 5 %* ( ft $. L < 13 0 ~ 

3 5 %) TfciC k , K • r **>£ttffl*!H:*a*5 %~ 7 0 % (fff * L < tt 1 0^65% 
) Z £ , JkVa W, <c«. r *S<o£W-Ef*Jt*fc*8 0 %~ 1 0 0 % (»* L < 12 8 
5 ~ 1 0 0%) ?*4:^ ^^tt^i^t^Ci:/)^* Lu. 

[ 0 0 9 6 ] 

& fc, ^KSIsl^^N o . 1 0 2 14. SI 9-i2 lt^tS^iTC u i:S i tZn 
tP , Sn, Sb. As, P b . Bi. Se. Te. M«. A 1 . Mn. N i , Co. C 

fr<bmn$nrz 1 «J2iJ:*>7c*fc*£ 5 frLT4 p £$&®ifl£-£<?>M7cffik 
^^>'£^7c*fc iTmni%^M&\z\$nmirzme>&-?z rxuzr + p*/jo^<* 

Z k lz J: •) , *%Bfl<75KHHfi|-a-& k ft "f C k £. ft *? , C u ^le^ftli, 6 5^9 

2 m a s s % ? £> £ Z £ * L < , 7 8 ~ 9 2 m a s s % T £> S C k i!?* <fc IffSLu. 
* £ . ZnwH^ifl^ 4^3 3mass°/oT'i>§Cti)'tfU<, 4 ~ 1 6 m a s s % 
Z k J: ►) ff $ Lu. ^M^iMfLfc^mfatCfT fcft-5fctf>lCl2, jggfe© 

fta<wigria«JBl=istt*ffi«a*»*»» affl. « ffl^^Bfltk^^a ffl : 5 ~ 6 0 % . * ffl : 

4 0 ~ 9 5 %T*>* C k , ft^ k - r ffl a If Si fl it $ ft 1 8 5 %~ .1 0 0 C £ , 

[ 0 0 9 7 ] 

* $&g|[a|£-f&N o . 1 0 3 12. fl 1 9 2 1 ic^f BS^lT CutSi tZn 
tSn, Sb, As, P, Mg, A 1 . B . C . Ni, Fe, Co *>> <b 38 iR 3 ft 1 flW 
JL<7)7GfSI k LTft£ t^T*. P%ttKHH6£tf><&a7C*fc LT«JR"*-4*&ICtt 

BUie LfcKniT Z r C k IC J: 0 . tfcP £ M & S IIS] £ £ <0 M 7C £ LXM 

HL ft^if^lc ttHOElfcl&ifZ rXiiZr + Pfc/jn^3 tt£ C tic J; 0 , *f£flfl<7> 
SSin^t'tf CJ: -So ft*>, Cu<^ffi^*U. 6 2ma s s%?i>K 

£frttt $ L < , 6 5~9 2niass%T'J)4:i:fc J J: , )!ffUu. Z nwl^fitt 

, 4~3 3ma s s%T'i)4;ti)^ILi\ 
[ 0 0 9 8 ] 

*ScWffi£&No. 1 0 4 [J, mi 9~S2 1 izfF-tffittMT- C utZntSn 
, Sb, P. As, Pb. Bi, Se. Te. Mg, A 1 . B, Ti, Ni. F efe^l 
JRSftfc 1 I1W±^7C* k UTft & fc<7>?, P &<7>'&£7CJ& k LTil 

jR-f <5Ji-£lci2BiJieL£Be£ST-Z r Xtt'Z r + S i ^flir^S 3 klc J: "J , tr_p^^ 

SSI0^^<!O'5M7C^k LTSJRLftv^JS^lzttHtilBLfcie^fiTZ r + P . Zr+Si 
XflZr+P + S i £7juv!5$2 ti- -5 c k lc «k 9 . * % Bfl to £R M M £ £ k 4t: k ^T*§ -5« 
ft*>, Cu^ge^ttlJ. 6 1- 9 2mass%T'^-6C kft*ff * L < . Z n coffi^M ti , 
S'vSSmas s %X-3hZ Z k 6' iff ILu. 
[ 0 0 9 9 ] 

* fc, ttSMJH^4feN o . 1 0 5 tt. * 1 9 2 1 IC^-tE^ftTC u k Z n k P b 
^ V/ XliBikP, Sn. Sb. As. Se, Te. Mg. A 1 . B. Mn, Ni. F 
e &>«bi8JR2 ftfc 1 ffiW±tf>7Ci£ UttLTiSioT-, P % MK® M £r&<n'>&%7tm 
k L T Mn ? h J8 o IC 12 ml 85 U tz IS T Z r X 12 Z r + S i * flo $ t 5 C k lc J: 1 . * 
fcP .* » ESC H IB ^ A « *M 7E * k LTSJRLftuJi^lci2m)!eLfeie^fflTZ r +P > Z 
r+S i XliZr+P + S i *tiaffi2 it Z> z £ \z & >) . *¥£W<n&WM □ ^ t^tct*' 
T§4. ft*?, C u ^ffil^ffili 60~88mass C k $L<. 60~66 
mass%T*>*Ck*»J:0ff*Lv». S/z. Zncoi2^at2, 8~38mass%T-£> 
SCtd'ifSK, 3 1 ~ 3 9ma s s % Ti> <6 C k «k 9 tt? t L 

[0 1 0 0] 


SSIin^N o . 1 0 6 a. It 1 9 -ft 2 1 lC^?BfinSTC utZntSn 
k P b&y/XflB i k P . Sb. As, S e . Te. M g . A 1 . Ti. N i fr'bjgiR 
3 iifz 1 ttW±<7)7C^i: % LT flr* t<OT\ P % $&Mil6| 7C & k LTliiR 

t5*^C lisuIS L fcS^lTZ rXliZr+S i 6Z t\Z& *) , is fcP fclftSC 

WM£>&<7>>&%7imt LTfflnUftv^Ji^lcttflOIBLfcK^ftTZ r +P . Zr+SiX 
liZ r +P + S i £M2 C k \Zk 9 % *f£HH<7>BcHJfl£ & k ft? C k S. ft 

te , C u <r> K £fi U . 6 N9 2ma s s%TJ»4:i: &»#f 78~92mass 
%Tcfe5C k fc* «fc 9 #T 2; Lvi, St> Zn^S^IIi4~l 6ma s s%T'fc5:t *»*f 

[0101] 

* fc. ®&S8slltr&N o . 1 0 7 li, ft 1 9 2 1 lc^?E£ftT'C utZniMn 
k S i k N i ■ P b , B i . A 1 frhMflS 1 ttWJb*>7G* k P . S b . As. S e 
. Te. Mg , B. Ti. C. Fe, Co frhMHZtltz 1 MM±.<F>7lM k LT ft 

P*SRM$H£-&*> ( fcM7c£k LTaHRI-Sii^lcliiiieU^ie^STZ r * 
WtSCkCJ:*), *fcP *»RH«S'&tf>&£7cJfcfc LTMJRLftuii^lciiHijieL 
fcK^MTZ r XU Z r + P *flDig3 tf£ C k ic k *) . *$ity<r>&%Mu& k ft?C k 
X S & . ft te , C u *>E£» tt . 5 8 - 7 5 m a s s %T£> £ C k * L < , 58-7 
0 m a s s %T£>£ : ti'i ^ Uu. tits Z n tf>Ea4lJ , 8 - 3 8 m a s s %X 
i>5:t*'4fil<, 2 0^3 8mass%T-J)5:tli , J: l )ffiLo. 

[0102] 

£ fc» J&ScHI@£-£N o . 1 0 8 tt, ft 1 9 ~ft 2 1 lc*?E£*?C u k Z n k S n 
kP. Sb. As. Pb. Bi. Se. Te. Mg, Al , B, Ti, Ni. F efrbM 
n$ fifz 1 ttWJi<7)7C^k%^%LTft-5 ! ttfOT, P*«iRK*^ifew<fc«7C*k LTli 
*J*£ IC JJmjie L fcK^lT Z rXliZr +S i */|DS6?*C k IC <fc 9 , *fcP*» 
3cMfi 7C*fc LT»flLftv*iS£lcttlliJKLfcE£«?Z r +P . Zr+Si 

Xti Z r + P + S i fc/jnisM tt«:klcJ:!), ##EBfl<7>StMfl&& k4t:k*'?S5. 
ft te > C u wS^ltt 6 1 ~ 9 2 m a s s %T'i)5 : k ft^ U < « Z n<7>ISafttt 4 — 
3 8ma s s % T 3h h Z k **<ff & t v> . 
[0103] 

* £> SSlin^N o . 1 0 9 \t. & 1 9 ~H 2 1 CitS^ITC u k Z n k A 1 
kP, Sn. Sb. As. Pb. Bi. Se. Te, Mg, Al. B. Mn. Ni. Co 

, f e frhmnz nrz iaw±^7c^ t lx ft 6 p^saMia^^^^^ 

7cHlk LT3BJR?*Jf££ttliflKLfcE£*?Z rXUZr+Si $flo^5?&C k \z J: 9 
. *fcP**t5cHfi^^«»'^^7C*k LT»lRLftv»J8^k:ttg(llBLfcS^«TZ r +P 
, Z r+S i Xl^ r+P + Si£M klc £9. *»Ui»aJlfi^i:ftt: 

k a* T § S . ft te > C u tf> Sfi n-S tt 6 1 ~ 9 2ma s sXT^Kk >b*$f I L ( , Z n tf> 
E^-fitt 8~38mass %T* * C k 6»*f * Lu. 
[0104] 

* »Sli^^N o . 1 1 0 tt, HI 9 2 1 C^tB^if C u k Z n k N i 
kSn, Sb, As. Mg. Al, Ti, C. Mn. Cr, Co ^hMH^ilfz 1 ftW± 
*>7Uillk£#1rLTft-& ! t<7>T-, SOIBLfcEafiTZ r+P. Zr+SiXliZr+P + 
S i C k iC J: 0 # & W1 tf> & H $151 & k ft?C k 6*T-# £. ftte, Cu^)|^ 
#. It , 58~75mass%T'J)S:kfc , 4fSL<, 5 8~7 0mass%T-&3Ck** 
j: 1 if i L u . *fc. Zn^S^Ili, 8 ~ 3 8 m a s s %X3r>Z Z k fe 1 ^ * L < /l 0 
~3 / ma s s % T h Z> Z k 6* * *) $F * L u . 

[0105] 

MKW^^r^No. 1 1 1 li. SI 9~?t2 H^tie^iTCukPtCok 
Zn, Sn. Mg. Al. Ti. Ni. Co. Fe frhmHZ flfz 1 ft W JL 7C 3fe k % £• 
tLTtStwf, st)ifi L tialT ZrXUZr+S i */jn^?S C k Ic =fe 0 % *%Bfl 

ft?C k it>*Tg 


[0 1 0 6 1 

life. MffiHfal^^N o . 1 1 2 tt» H 1 9 ^« 2 1 Ciptll^iTC utSntN i 
k P , Zn, Pb. Te. M g . A 1 , B. Ti. Mn . Ni. Co, Fe A>«b58JR3 ft 
fc 1 ttJa±*>7C*i:*a , frLT*«t*>T, P *tta>Wl£&tf><&3(7G*i: LtiijRtl 
Jf^fCttmlieLfcSe^ftTZ r XliZ r+Si *fla»"t*C k IC * 9 , *fcP**aK*l 
&&<r>'&%Hmt LT3BJRL«:^»^icttlKlKLfcfi#«-eZ r + P . Z r +S i XtiZ. 
r + P + S i ft s c k iz J: 9 . **iW^eSCHIH€r A k ft "T C 

[0 1 0 7] 

life, *aSJH£&N o . 1 1 3 11, ft 1 9 ~?t 2 llc^tlfi^iT-CutMgirP, 
Z n . S n , A 1 . T i JB JR 3 ft fc 1 ttW±<»7C* t * $1i L T ft £ * , P*$ 
&WH3|££<7>&^7Ci{|k LTJBf^-t«*^lcttllOEL/iK^«TZ rXlJZr+S 

C kick 9 * *£P*1«aSt«ia&<«'.fc3l7E*fc LTSiRL ft u Jf£lc liilfe L fe 
I^ITZ r + P . Zr+SiXBZr + P + Si*lB*^4:ti:J:9« *l£Bfl<7>& 

[0108] 

* fe. ttaWJI3£&N o . 1 1 4 11, ft 1 9 ~ft 2 1 lc*-*££STC utSi k N i 
tP , Zn. Sn. Mg. A 1 . B , Ti. C. Mn, Cr. Co^b MIR 2 ft fe US W 
±^7C^k LTftS ^t^T. P *ttaJt«££*>&3*7C* k LTillRI-^ii^tCtt 
BuieLfeffi^ttT-Z r £*jDv8S-f * C kt* 9 , *fcP*tta)HB£&<f>'fc£7C*k LTiii 
jR L ft v> If a" ic U bu Icl L fe Sfi a" M T* Z r XtiZ r + P fcfln* $ * S Z kCJ:9. *#&Bfl<o 

[0 1 0 9] 

£fe. ftSIIS^N o . 1 1 511. «1 9^S2 1 C^ti^iTC utSntP, 
Zn. Sb. Mg. A 1 . Ti. Mn, Ni. Cr. Co Jt>*<bSJR3 ftfe 1 »W±f>7Cf!l 

Sfin-STZ rXUZ r+S i *fln«"t* C fc IC J: 9 . £feP **aJI*il&&'>'&£7E* k 
LTaliRLftuii^lciimjietfeie^ftT-Z r + P . Z r + S i Xll Z r + P + S i t» 
v3s2tf£CklcJ:9, *»W*>amHfc£k ftl" - k i'?§ S. 
[0110] 

fe, tSfi^^N o . 1 1 6 ti. ft 1 9 ~ft 2 1 lc^-tffi£-*T'C utSntPb 
&tf/XliB i tP, Zn. Sb. Se. Mg. A 1 . Ti. Mn, Ni fr^MflZ ftfe 
lttJa±*>7C*i:*£'frLT P*»aKfl£-£«>'&£7G*fc L T 3g jR 1" 6 ii 

^•IciimiieLfeie^ST-Z r XtiZ r +S i *Mt4: k IC <k 9 . I; fe P £ $&HI|6|£ 
£*><&a7G*k LT&JRLftu*£lcHli3ifiLfcK£*-?Z r + P . Z r + S i XtiZ r 
+ P + S i *fln»3 ti- -5 C t: tc J: 9 . * & BB a !C iB £ & ftfe k * . 

[01 1 1 ] 

* fe, ,$&Mra|££N o . 1 1 7 11, ft 1 9 ~ft 2 1 t^tS^i-eC utPb 
XtiT e k P , Zn. Sn. Te, Mg, A 1 . Ti, Ni. Fe fc^ iff jR 2 ft fe 1 ftW 
±.<r>7tmt-&$il LTftSfcOT, P % 1ft a® 7C& k L TSJR-* £ if£lc ti 
RUieLfegC^ftTZ r XtiZ r + S i *Wt4C k tc J: 9 . ifcP**iRS(«|^w* 
MTC^k LT^JRLftv^if^lctimlieLfeie^-fflT-Z r+P. Z r + S i X ti Z r + P + 
S i tf<5 Z k IC <fc 9 . *f&W*>aMI0£&k it: k *?*T-£ i. 

[0112] 

life, »£KIi^4N o . 1 1 8 ti. ft 1 9 ~ft 2 1 Ic^-tK^fiTC u k S i k Z n 
.P.Sn.Mg.Al.Ti.Mn.Ni.Cr ^■bffllRS ftfc 1 ltW±^7cJ!l k£# 
f U^5l^T« P fc»aMIB£&tf>'&3?7Cf}&k L T 3B1R 14 HOC LfcK^ft 
T-Z r -5 c k ic J: 9 . * fcP fcttaSiB 7C* k LTjiJR L ftuJ§£ic 

itmrnitzm^mx-Z r XtiZ r + P*M<? c k ic* 9 . #%BJl<7>aMllal£&k ft 

[01 13] 


* fz. ffi'&WM-£&N o . 1 1 9 [J. HI 9 ~ H 2 1 tiptK^iTC utTi tZn 
, Sn.Mg.Al.C.Ni fr<oMH$ ilfz 1 U£l±.e>7tm k * L TJi Z> <r>T . 
BU 12 L £ H £ * T- Z r+P, Zr+SiXliZr+P + Si £«1"SC k lc £ *K 
Bfl^&Hflal^&kSI-Ck^T-S-So 

[01 14] 

tit. ffi&Wmts&N o . 1-2 Ott. *1 9 1 K^-rge&ax-C utBetZr 

, Z n . S n . M g . A 1 . T i . N i , C o <bSjR 3 ftfc 1 HJjl±*>7CJt5 k * U 
T46t«T. Z r *ttaH«&&*><&&7CJK L TiBiR* **£IC ttliDie L fcE£»? 
P. S i X l± P + S i ~& ffi ~t & Z t \z £. 9 * ££Z r *&&Wm&&<7>'&%7im t IT 
mn L&uJf^tc ttiifjie LfcK£STZ r + P , Zr+S iXliZr+P + S i fc/flifc-* 
* c k \z «k 0 , *Ha^afi^4i: «rt: k 
[01 15] 

Zfz. ffi&WMa & N o . 1 2 ltt, $1 9 ~ft 2 1 lc ^ @fi M T C utAl tS i 
, Zn. Sn. Pb. Bi. S e . T e . M g . Ti. C. Mn. Ni. Co. F e 6* «b 
BJRSftfc 1 ttW±<«7C*fc% LT Si 4*aJHB££*>'.fc£7G*fc L 

T 31 ]R -f S if £ lc liBU§eLfc@e^»T-Z rXUZr +Pt»llt5: klCck *fcS i 
*ffi3cWMS4t<7>>&M7tmt LTmni%^M£\zttffimLrzffi£MT'Z r +P , Z r + 
SiXUZr+P+Si * -5 C k lc J: *) . * ffeH^ to 5113^4 

[0116] 

* fc, $ & H £la| a d£ N o. 122«,ftl9~ft2 1 C^tfi^iT C u k N i k Z n 
. Sn. Mg. A 1 . B, Ti. C. Mn. Cr, Co. F e 6* «b g JR £ ft 1 *i ± 
7G* k £#1? LT & h t^T, MiBLfcK^fiTZ r +P . Zr+SiXlJZr+P + S 

[0117] 

£ fc, ftBcMifl£&N o . 1 2 3 U» a 1 9 ~H 2 1 lC^-tSe^*TC utCrtZr 
, Zn. Sn. Mg, A 1 . Ti. Ni. Co. Fe. Ag frhMHZ ilfz 1 fiW±<7>7C 

ittttLT^^'t^T', z r *«as» 7c& t lt mnt uDoe 

LfcK£STP> S i XUP + S i c k lc £ »K S t Z r ^»aiHo^^'B 

mitmt LTMHL % \ ^ ^ a \z 1$ mi£ L fzWLo M.T Z r+P, Zr+SiXUZr+P+ 
S i *Wi$t5:fclci*)> #J&WJ*>Sc'Baa£-&k fttZkft'TSi. 
[01 18] 

* tz. ffi&WM£>&N o . 1 24li. SI 9^2 1 C^tS^ifC u k C r k P . 
Zn. Sn, Mg, A 1 . Ti. Ni. Co. Fe. Ag fc><b3ilR3 tltz 1 mM±.<7>Hm 

E^iTZ rXliZr+Si *flu^t5 c k \z «k 0 * 3; £ P * fcfc & M J0 7C & k 

LTSJRL£o#£k: 1*11012 LfcE^fiTZ r +P , Z r + S i X It Z r + P + S i £ An 
i£ZZ t\z* >) . *¥im<n3cWM£& k 3 k jb*T-§ -5. 
[0119] 

S £> ffi3tWM&&N o . 1 2 5 U. H 1 9 ~ft 2 1 Ic^-tS^STC utZrtZn 
. Sn.Mg.Al.Ti.Fe.As Jb»fc»jR3 ftfc 1 ttW±*>7C* k * #1r L T «r S 
BUlfi Ltl^iTP , S i XtfP + S i £«2 It Z> Z k ic * 0 . *»llj^iSS 
*0t§r<ffe k £-f C k *>*T§ -5. 
[0120] 

$L tz. ffi&WMS&N o . 1 2 6 tiL HI 9~i2 1 C^tfi&ITC u iP k Zn . 
Sn. Mg. A 1 . Ti. Fe. Ag fr^MUS flfz 1 ftW±<0 7tiH k * #1C L T S t 
to X* x mjie L tE^lf ZrXUZr+S i */m^<* -t+ 4 c k \z «k 0 . *ftm^aSjB^ 
&k £1" c k frTB Zo 
[0121] 

ftij. CukZnkSi. A 1 . X (Sn, Sb, As. M g "biglR $ ft S 1 «W 


±<507c3|) . Y(Pb, Bi. Se. Te. Fe. Ni. C r $ «b 38 1R 3 ft * HtW± 
<?>7C3S6) ft»«b3UR3 ft 4 lfifiW±<7)7C^t^'o : 5r , )JLoZn^3ma s s % Wli"*? S 
o. 1 0 NNo. 1 1 05, ClilcZr, Zr+P - Zr+S i XUZr+P 

+ s i -%wfatz> c t\z* . fe^mim<nffiikn*MMitLrz&nm'£&\z%)%:$}iz-& 

*>rzih\zi*. ZnW^TC^w^tiiHillc. 6 0< tCu] - 3. 5X tSi] - 
1 . 8 X [A 1 ] — 0 . 5 X CX] + 0 . 5X [Y] + aX [Mn] £9 0 (ff$L(a 
6 1 £ [Cu] - 3. 5X [Si] -1. 8 X [A 1 ] - 0 . 5 X CX] + 0 . 5 X [ Y 

1 + aX [Mn] < 8 8 . 7*4 : kiti'if * L < , ±9ff*L<U6 2^ [Cu] - 3. 
5X [Si] -1. 8X [A 1 ] - 0. 5X [X] + 0. 5X [Y] + aX [Mn] < 7 

2 , gillctt 6 4 < [Cu] - 3. 5X [Si] -1. 8X [A 1 ] - 0. 5X [X] + 
0 . 5 X [Y] + a X [Mn] < 6 8 ) ^Hi^ftSCi: Uo, ffl L , JuUcfc 
uT, att [Mn] i: [Si] k^iilcJ: o T £i6 «b ft -5 IT* 0 , Mnii'O. 5 m 
a s s 7o«lTioTlo 0 . 2 X [S i ] < [Mn] < 3 . 5 X [ S i ] <d t § [J a = 
2tLs Z ftW^coJi^lC li a = 0 . 5 tt^. 

[0122] 

f8trtg& n n n. ISwiJttt. JHft*lttto»S^a ft£«fvffl 5 > a**?, outfit- 
fcSIHcffojf.SCi: i)^^^ ft 6 H M d h d . C i: 5 ft SffSggB 

'J > 7, i> 'J > / , . #J 0 ffl 'J - * . . W»ttttic«*l* C i: 

ft<6#*h. fn, *ittfl3#^*Mtolc3B LB.o«i>%«fcW£tt, fitJgttttcffcft. 
4 c 4: ftiffc^fflBSfrtSBaV Hfftt. ttfffttt. ttfiOttt f$ft 4 c 4: $ ft 

i>H^j/a-, g+7h -s -y 9* - * & g& D n n * ®5£tt. »^tt<i'S$3n 

\zmm~tzztt)*T-zz>, 

[0 1 2 3] 



(ma s s%) 

Cu 

Zr 

P 

Si 

Zn 

Sn 

Mg 

Pb 

Bi 

Ni 

Cr 

Co 

Ag 

1 

99. 87 

0.040 

0. 04 










0. 05 

1a 

99.91 


0. 04 










0. 05 

2 

99. 40 

0.150 

0. 05 








0. 40 



2a 

99. 45 

0. 150 





r 




0. 40 



3 

99. 38 

0. 030 

0. 09 


0. 08 

0.1 






0.3 


3a 

99. 47 

0. 030 



0.08 

0.1 






0.3 


3b 

99.41 


0.09 

• 

0. 08 

0.1 






0.3 


4 

99. 32 

0. 040 

0. 04 




0. 600 







4a 

99. 36 


0. 04 




0. 600 







5 

97. 49 

0. 030 

0. 08 


0. 10 

1.5 




0.8 




5a 

97. 32 


0. 08 


0.10 

1.5 




1 




6 

97. 58 

0. 030 

0. 09 



2.2 

0. 003 



0. 1 




6a 

97. 62 


0. 08 



2.2 

0. 003 



0.1 




7 

95. 80 

0.019 

0. 08 



4. 1 








7a 

95.81 


0. 09 



4. 1 








8 

95. 70 

0. 007 

0. 09 

0.10 


4. 1 








8a (7a) 

95.81 


0. 09 



4. 1 








9 

93. 91 

0.045 

0. 05 


0. 30 

4.5 


1.2 






9a 

93. 84 

0. 060 



0. 30 

4.6 


1.2 






10 

94. 30 

0. 030 

0. 07 



4.5 



1. 1 





10a 

94. 35 

0. 050 




4.5 



1. 1 






[0124] 


[H2] 


* — \ 

to 

CO 

E 

si 

O 













0. 0004 

! 0. 0005 

i 







Be 










CD 

• 











Te 

LO 

• 

o 

SO 

so 

SO 

















Fe 





• 

O 

■* 

o 















Co 



















• 

o 

0. 07 







• 







CM 

CM 


• 














0. 10 

0.10 

8.00 

8.00 

0. 25 

0. 25 














CO 

CO 

o 

• 

o 











bo 

0. 005' 

0. 005 

0. 004 

0.005 

















Sn 



















cvi 
cvi 

CO 

■ 

o 

M 













0. 10 

0. 08 

15. 12 

15. 00 

14. 76 

15. 00 

8.12 

9. 88 

CO 



0. 52 










0. 70 

O 
CO 

o. 

3. 80 

3.80 

3. 90 

3. 80 

0. 50 

1.90 

Q_ 

0. 03 

0. 03 

0. 03 

0.03 

0. 07 

0. 05 

0. 07 


0. 05 


0. 06 


0. 07 

0. 06 

0. 06 




0. 05 

0. 05 

Zr 

0. 030 


0. 040 


0. 040 


0. 050 


0.040 


0. 040 

0. 040 

0. 050 


0.017 


0.040 I 

• 


0.030 


Cu 

99.44 

99.47 

98. 91 

99.47 

99. 77 

99.85 

96. 78 

96.90 

97.81 

97.90 

91.90 

91.96 

96. 43 

96.41 

81.00 

81.20 

81.30 

81.20 

89. 00 

87. 80 

\ 
< 

rr 

• 

0 

i 

a 

3* 


CO 

CM 

12a(11a) 

CO 

03 
CO 


CD 

LO 

CD 
LO 

CO 

CD 
CO 

1 — 

CD 

r— 

CO 

CD 
CO 


19a (18a) 

o 

CM 

CD 
O 
CM 


[0125] 


[H3 ] 



As 










un 
O 

d 

0. 05 











CO 










0. 005 

0. 005 











Sb 












0. 07 

0. 07 









Se 














CO 

d 

CO 

© 







? 

(0 
03 

E 

SS 

<B 
4n 



















CM 

CM 

d 



cz 



























' CNJ 

d 

CNJ 

d 




CN 

d 

XT 

d 





















CNJ 


csi 

CO 

LO 

CO 

CO 












0.15 

0.15 










5. 20 

3. 50 

1.80 

w 
CO 



Sn 



CO 

d 

CO 

d 








CO 

XT 

CO 
LO 

CSJ 
LO 

LO 

LO 

LO 
CO 

LO 
LO 

CO 

LO 

OO 

• 

o 


1 Zn 

39.00 

39. 20 

r— 

co 

* 

cn 

19.20 

20. 24 

19. 87 

35. 22 

35. 50 

40. 70 

34. 95 

35.25 

5.29 

CO 
CO 

XT 

o> 

XT 

LO 

CO 
LO 

5.57 

4. 95 

4.38 

4.23 

35.71 

LO 
LO 

LO 
CO 

CO 



3.00 

3.00 

3.50 

3.50 






0. 33 




LO 
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CO 
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Q 
* 

H 

E 

ft £ 

LO 
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CO 
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rr 

o 
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LO 

CD 

LO 

CM 
CO 

LO 
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No. 






7 

■ 



A 

7a 




X 

8 




A 

8a 

• 



X 

9 




A 

9a 



■ 

X 

11 


t 


O 

11a 



• 

X 

12 




O 

12a 


■ 


X 

18 




O 

18a 




X 

21 




A 

21a 




X 

24 

o 

o 

o 

O 

24a 

o 

o 

o 

A 

25 

o 

o 

O 

o 

25a 

A 

X 

X 

X 

29 




A 

29a 




X 

30 

o 

o 

O 

O 

30a 

o 

o 

A 

X 

31 




O 

31a 


• 


X 

32 



O 

o 

32a 



A 

A 

33 




O 

33a 
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4B£# 

No. 






34 

o 

o 

o 

o 

34a 

o 

A 

A 

X 

34b 

A 

A 

X 

A 

35 

o 

o 

0 

A 

35a (34a) 

o 

A 

A 

X 

35b (34b) 

A 

A 

X 

X 

36 




o 

36a 

• 



A 

38 

o 

O 


o 

38a 

o 

o 


A 

38b 

o 

o 


A 

38c 

o 

o 


A 

39 

o 

o 


O 

39a 

o 

o 


A 

40 




O 

40a 




A 

43 

o 

o 

o 

o 

44 

o 

o 

o 

o 

45 

o 

o 

o 

o 

46 

o 

o 

o 

o 

47 




o 

48 




o 

48a 




A 

49 




o 

49a (48a) 




A 

50 




o 

50a 




A 


[014 1 ] 


m 1 9.] 


N o . 

■&MB/fi (m a s s %) 

Cu 

2r 

P 

Si 

Zn 

Sn 

Sb 

As 

101 

58-92 


0.01-0.25 

2.0-4 

4-38 

0. 1-2. 5 

0. 02-0. 25 

0. 02-0. 25 

102 

58-92 


0.01-0. 25 

3.0-5 

4-38 

0. 1-2.5 

0. 02-0. 25 

0. 02-0. 25 

103 

58-92 


0.01-0. 25 

0. 2-2. 5 

4-38 

0.2-4 

0. 02-0. 25 

0. 02-0. 25 

104 

58-92 

• 

0.01-0. 25 


4-38 

0.1-2.5 

0. 02-0. 25 

0. 02-0. 25 

105 

58-92 


0.01-0.25 


4-38 

0.1-2.5 

0. 02-0. 25 

0. 02-0. 25 

106 

58-92 


0.01-0. 25 


4-38 

1.0-10 

0. 02-0. 25 

0. 02-0. 25 

107 

58-92 


0.01-0.25 

0. 2-2 

4-38 

0.1-2.5 

0. 02-0. 25 

0. 02-0. 25 

108 

58-92 


0.01-0. 25 


4-38 

0. 5-5 

0. 02-0. 25 

0. 02-0. 25 

109 

58-92 


0.01-0. 25 


4-38 

0.1-2.5 

0. 02-0. 25 

0. 02-0. 25 

110 

58-92 




4-38 

0.1-2.5 

0. 02-0. 25 

0. 02-0. 25 

111 

EISA 


0. 02-0. 2 


0.03-1 

0. 03-0. 3 



112 

SSP 


0. 02-0. 2 


0.03-1 

0. 05-2 



113 



0.01-0.35 


0. 03-1 

0. 05-2 



114 



0. 02-0. 2 

0. 2-0. 8 

0. 03-1 

0. 05-2 



115 

mm 


0.01-0. 35 


0. 05-2 

0. 3-15 

0. 02-0. 25 


116 



0.01-0.35 


0. 05-2 

0.3-15 

0. 02-0. 25 


117 



0.01-0. 35 


0. 03-1 

0. 03-0. 3 


• 

118 



0.01-0. 25 

0. 1-3. 5 

0. 03-1 

0. 05-2 



119 





0. 03-1 

0. 03-0. 3 



120 


0. 05-0. 3 



0. 03-1 

0. 03-0. 3 



121 




0.2-4 

0. 03-1 

0. 03-0. 3 



122 





0. 03-1 

0. 05-2 


* 

123 


0. 05-0. 3 



0. 03-1 

0. 03-0. 3 



124 

&a 


0. 005-0. 1 


0. 03-1 

0. 03-0. 3 



125 

sup 

0. 05-0. 2 



0. 03-1 

0,03-0.3 



126 



0. 005-0. 1 


0. 03-1 

0. 03-0. 3 




[0142] 


I SI 2 0 1 


N o . 

£&mf& (ma s s%) 

Pb 

Bi 

Se 

Te 

Mg 

Al 

B 

Ti 

101 

0.01-0. 45 

0.01-0.45 

0.1-0.5 

0.01-0.45 

0.001-0.2 

0. 02-1.5 

0. 003-0. 1 

0. 001-0.2 

102 

0.01-0. 45 

0.01-0. 45 

0.1-0.5 

0.01-0. 45 

0.001-0.2 

0. 02-1 . 5 



103 





0. 001-0.2 

0. 02-1.5 

0. 003-0. 1 


104 

0.01-0.45 

0.01-0.45 

0.1-0.5 

0.01-0. 45 

0.001-0.2 

0. 02-1.5 

0. 003-0. 1 

0. 001-0.2 

105 

0. 45-4 

0. 45-4 

0.2-1 

0. 1-1 

0.001-0.2 

0. 02-1.5 

0. 003-0. 1 


106 

0. 45-12 

0. 45-12 

0. 2-1 

0.1-1 

0.001-0.2 

0. 003-0. 3 


0. 001-0.2 

107 

0. 45-4 

0. 45-4 

0. 2-1 

0. 1-1 

0.001-0.2 

0. 2-4 

0. 003-0. 1 

0. 001-0.2 

108 

0.01-0. 45 

0.01-0. 45 

0.1-0.5 

0.01-0. 45 

0. 001-0.2 

0. 02-1.5 

0. 003-0. 1 

0. 001-0.2 

109 

0.01-0.45 

0.01-0.45 

0.1-0.5 

0.01-0. 45 

0.001-0.2 

0. 2-3 

0. 003-0. 1 


110 





0.001-0.2 

0. 003-0. 3 


0. 001-0.2 

111 





0.001-0.2 

0. 003-0. 3 


0. 001-0.2 

112 

0.1-1.5 



0. 3-0. 8 

0.001-0.2 

0. 003-0. 3 

0. 003-0. 1 

0. 001-0.2 

113 





0.1-0.8 

0. 003-0. 3 


0. 00 1-0. 2 

114 





0.001-0.2 

0. 003-0. 3 

0. 003-0. 1 

0. 001-0.2 

115 



• 


0.001-0.2 

0. 003-0. 3 


0. 001-0.2 

116 

0.45-15 

0. 45-15 

0.2-1 


0.001-0.2 

0. 003-0. 3 


0. 001-0.2 

117 

0. 1-1.5 



0. 3-0. 8 

0.001-0.2 

0. 003-0. 3 


0.001-0.2 

118 





0. 001-0.2 

0. 003-0. 3 


0. 001-0.2 

119 





0.001-0.2 

0. 003-0. 3 


1 . 5-3. 9 

120 





0.001-0.2 

0. 003-0. 3 


0. 001-0.2 

121 

0.01-0. 45 

0.01-0.45 

0. 1-0.5 

0.01-0. 45 

0. 001-0.2 

4.0-9 


0. 001-0.2 

122 





0. 001-0.2 

0. 003-0. 3 

0. 003-0. 1 

0. 001-0.2 

123 





0. 001-0.2 

0. 003-0. 3 


0. 001-0.5 

124 





0.001-0.2 

0. 003-0. 3 


0. 001-0.5 

125 





0.001-0.2 

0. 003-0. 3 


0. 001-0.2 

126 





0.001-0.2 

0. 003-0. 3 


0. 001-0.2 


.[ 0 1 4 3] 


[S211 


IN O . 

(ma s s%) 

C 

Mn 

Ni 

Cr 

Co 

Fe 

Ag 

Be 

101 

0. 0003-O. 02 

0. 2-3. 5 

0. 2-2 

0. 05-0. 4 


0. 01-0. 4 



102 

0. 0003-0. 02 

0. 2-3. 5 

0. 2-2 


0. 005-0. 4 




103 

0. 0003-0. 02 


0. 03-1 


0. 005-0. 4 

0. 01-0.4 



104 



0. 03-1 



0.01-0.4 



105 


0. 03-1 

0. 03-1 



0.01-0.4 



106 



0. 03-1 






107 

0. 0003-0. 02 

0. 3-5 

0.2-2 


0. 005-0. 4 

0.01-0.4 



108 



0.03-1 

• 


0.01-0.4 



109 


0. 03-1 

0. 03-1 


0. 005-0. 4 

0. 01-0.4 



110 

0. 0003-0. 02 

0. 03-1 

8. 0-15. 

0. 05-0. 4 

0. 005-0. 4 




111 



0.01-0.3 


0.1-0.5 

0.01-0.3 



112 


0. 03-0. 5 

0. 05-1 


0.01-0.3 

0.01-0.3 



113 









114 

0. 0003-0. 02 

0. 03-0. 5 

0. 3-3. 5 

0. 05-0. 3 

0.01-0.3 




115 


0. 03-0. 5 

0. 03-1 

0. 05-0. 3 

0.01-0.3 




116 


0. 03-0. 5 

0. 03-1 






117 



0. 03-2 



0. 01-0.3 



118 


0. 03-0. 5 

0.01-0.3 

0. 05-0. 3 





119 

0. 0003-0. 02 

■ 

0.01-0.3 






120 



0. 03-2 


0.1-2 



0. 2-2. 5 

121 

0. 0003-0. 02 

0. 03-0. 5 

0. 3-3. 5 


0.01-0.3 

0.1-3 



122 

0. 0003-0. 02 

0. 03-0. 5 

5. 0-30 

0. 1-1 

0. 01-0.3 

0. 1-3 



123 



0.01-0.3 

0.1-1.0 

0.01-0. 5 

0.01-0.3 

0. 003-0. 2 


124 



0. 01-0.3 

0.1-1.0 

0.01-0.5 

0.01-0.3 

0. 003-0. 2 


125 






0.01-0.3 

0. 003-0. 2 


126 






0.01-0.3 

0. 003-0. 2 
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